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PROTECT MARINE LIFE
Urge NOAA to strengthen its plan to

reduce industrial ocean noise.
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Turn Down the

Volume on Ocean
Noise

The underwater racket
caused by human activities
is destroying marine life.

9 Tricks That Save

Tons of Water

If you follow all of these
easy tips, you'll avoid
wasting hundreds of gallons
a day.

A Brief History of
Environmental
Justice

How communities of color
facing the brunt of pollution
launched the
movement—and where it's
headed.

This Ancient Place

Is At Risk

Creating Bears Ears
National Monument in
southeastern Utah would
protect some of America’s
most striking
landscape—and its earliest
history.

Should You Buy
Carbon Offsets?

A practical and philosophical
guide to neutralizing your
carbon footprint.

Nontoxic Ways to
Protect Your Pet

How to find family-friendly
flea and tick products that
will provide effective care
without skull-

and-crossbones ingredients.
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NRDC creates solutions for lasting
environmental change, protecting
natural resources in the United States

and across the globe.

PROGRESS

https://www.nrdc.org/

Climate Energy
Health Water

The Wild Oceans

Food Communities

VICTORY

Reducing the Nuclear
Threat

Since the 1970s, NRDC has
been fighting to protect the
earth—and its citizens—from the
serious risks that come with

nuclear power.

VICTORY

Partnering with the
Pentagon

By working with the U.S.
Department of Defense, NRDC is
mapping the way for renewable
energy production near military

bases in the West.

NRDC IN ACTION

Fixing the Fashion
Industry

The overseas textile mills that
make our clothes are incredibly
wasteful and polluting. NRDC's
Clean by Design program is

changing that.

SUPPORT OUR WORK
‘ $35 H $50 H $i100 H $500 H OTHER ’ DONATE
JOIN US
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Tuesday, April 7, 2015 at 4:24:51 PM Eastern Daylight Time

Subject: Fwd: Elephants need their tusks. We don't.

Date: Tuesday, April 7, 2015 at 4:23:26 PM Eastern Daylight Time

From: Auden Shim
To: Shim, Auden

Dear Auden,

Ten years. That's all the time African forest
elephants could have left before the global ivory
trade wipes these magnificent creatures off the
face of the earth.

The Obama Administration pledged to crack
down on ivory sales in the U.S. -- and while the
President has already taken important steps to
restrict ivory imports, new stronger regulations
promised months ago have yet to be seen.

NRDC is mobilizing immediately to prevail on
President Obama to take swift federal action
to help stop this senseless slaughter. Please
make an emergency_gift to bring forest
elephants back from the brink!

Although it's technically illegal to buy and sell
ivory from freshly killed elephants, the sale of
older ivory is still perfectly legal in much of
the U.S.

Criminals simply fudge the paperwork, or
disguise their ivory as "old." It's that easy --
and they often get away with it.

Help shut down America's

shameful ivory market and

stop the brutal slaughter of
elephants!

Donate now to help NRDC run
this powerful full-page newspaper
ad in Washington to turn up the
heat on the Obama
Administration.

DONATE

We need your support to help close these deadly loopholes in our ivory laws and ensure
that the Obama Administration follows through on its plan to issue tough regulations on
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the sale of ivory.

Meanwhile, one elephant is killed for its tusks every 20 minutes. It's unconscionable -- and
it must end now.

Your tax-deductible donation will have an immediate impact as we:

e Run our hard-hitting_full-page newspaper ad in Washington to escalate pressure
on the Obama Administration to issue strong rules

e Sound the alarm in Washington and rapidly respond to pro-ivory propaganda
spread by the NRA and their allies

e Galvanize overwhelming public support for a nationwide ivory crackdown that
will help end the tragic killing of African elephants

NRDC has already won landmark ivory bans in New Jersey and New York, the biggest
ivory market in the U.S. And right now, we're pushing to shut down the second largest
ivory market: California.

We're up against groups like the NRA, who are going all out to block an ivory trade ban
to protect their ability to hunt elephants for trophies and maintain the collectibles market
for expensive guns with ivory inlays.

Please let me know | can count on your generous gift supporting_ our campaign to
save elephants today.

Rhea Suh
President, NRDC

The mission of the Natural Resources Defense Council (NRDC) is to safeguard the Earth: its people, its
plants and animals, and the natural systems on which all life depends.
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Donations to this campaign will be used to save imperiled elephants and defend our environment in the most effective way
possible.

We appreciate the opportunity to communicate with you. We are committed to protecting your privacy and will never sell,
exchange or rent your email address.

If you would prefer not to receive these action alerts and updates, you can click here to remove yourself from this list. To
update your contact information or manage your subscriptions, go to your profile editor.
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Act Now | NRDC https://www.nrdc.org/actions

Thank you for printing our content from http://www.nrdc.org

ACT NOW

Whether you want to fight against Big Coal or for
struggling species, adding your voice will make a
difference.

SEARCH ACTIONS

Tell Swaziland’s king to Help keep the Arctic and Urge President Obama
drop his scheme to the Atlantic coasts to designate Utah’s
legalize the rhino horn permanently off-limits Bears Ears as a national
trade to oil drilling monument

TAKE ACTION NOW TAKE ACTION TAKE ACTION

TAKE ACTION TAKE ACTION TAKE ACTION
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Tell President Obama
and the EPA to limit
dangerous methane
emissions from all—new
and old—oil and gas
facilities

https://www.nrdc.org/actions

,,{fc.m an
n-'\i':wt!l-‘ 4

Join Auntie-Biotic and Demand Clean Water
tell KFC to get its
chickens off drugs

Urge Bayer’'s CEO to Demand climate action Help save monarch
stop selling bee-killing by urging your governor butterflies by telling
pesticides in the United to support the Clean Dow to quit selling the
States Power Plan toxic herbicide Enlist
Duo

TAKE ACTION TAKE ACTION TAKE ACTION

SUPPORT OUR WORK

‘ $35 ‘ ‘ $50 ’ ‘ $100 ’ ‘ $500 ’ ‘ OTHER ’ DONATE

JOIN US

Enter Email -
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Email - Why are we dynamiting whales? - NRDC http://www.nrdconline.org/site/MessageViewer?em_id=66001.0&pw _id...

Email Address Here Subscribe

March 13, 2015 View this in your browser | Forward to a friend

[NhiSWEEK

THE NEWSLETTER OF THE NATURAL RESOURCES DEFENSE COUNCIL

TOP STORY

Seismic Surveys Harm Whales

How would you like it if a stick of dynamite exploded in

your backyard—every 12 seconds for weeks on end?

That's what it's like for whales, dolphins, and other marine )
mammals when oil companies use underwater air guns to

find new deposits. To help protect those animals, 75

ocean scientists urged President Obama in a recent letter

to keep the East Coast off-limits to oil exploration. Learn

More

LATEST FROM EARTHWIRE
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President Obama Sure Doesn’t
Sound Like a Fan of the Keystone )
XL Pipeline.

Drought? Climate Change? No

Sweat for These Desert-Friendly )
Cattle.

Ugly Produce Needs Love, Too. )
El Nifio Finally Showed Up—and It's )

Not Doing Us Any Favors.

FROM OUR EXECUTIVE DIRECTOR

The West Coast Sets the Standard for Clean,
Low-Carbon Fuel

— Peter Lehner —

FROM OUR EXPERTS

Citizens Demand an End to Filthy >
Urban Waterways

Larry Levine
Senior Attorney

Finding Ways to Protect Wildlife as 5
wind Energy Ramps Up
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Katie Umekubo
Western Renewable
Energy Project Attorney

NRDC IN THE NEWS

Chicago Tribune

Oil Train Derailment Near Chicago Should be a Wake-Up Call

New York Times

Efficiency in the Kitchen Can Reduce Food Waste

NPR’s All Things Considered

Monarchs Are Declining at an Alarming Rate
HOW YOU CAN HELP

Don’t let polluters poison our water! Tell your
senators to defend the Clean Water Act.

ACT NOW

We defend. We protect.

JOIN US

Follow Us

000
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Photo Credits: Florida Fish & Wildlife Conservation Commission, NOAA Permit
#15488/Flickr; Daniel Borman; Ted of Dgar; Lynn Friedman; NOAA

NRDC This Week is a weekly e-mail newsletter from the Natural Resources Defense
Council, the nation's most effective environmental action organization. To learn more about
what we do and how to become a member of NRDC, please visit www.nrdc.org or write to

us at nrdcaction@nrdc.org. © Copyright 2015 Natural Resources Defense Council

Unsubscribe | Update Your Information | About Us | Contact Us | Privacy Policy

Natural Resources Defense Council | 40 West 20th Street | New York, NY 10011
www.nrdc.org | nrdcaction@nrdc.org
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Home About Photos Videos More v
Environmental Conservation - New York, New = NRDC (Natural Resources Defense Council)
York @ 4hrs -
3.6

What's worse, the report reveals that the EPA is also aware that many
utilities "game the system," using flawed or questionable testing methods in

Search for posts on this Page order to avoid detecting high levels of lead.

That means there could be many more communities violating the laws,
exposing residents to dangerous levels of lead. And the public has no idea.

PEOPLE
Even Flint, a city with the most notorious case of lead in water discovered,
is still not listed as having violated the EPA's lead and copper rule.

582,525 likes
537 visits
ABOUT
Square Park
23¢
b}
&
40 W 20th St
New York, NY

5,300 U.S. water systems are in violation of lead rules
(212) 727-2700 o : S o e
18 million Americans live in communities where the water systems are in violation of

the law; the EPA knows of the issues and has done very little to stop them.

CNN.COM | BY SARA GANIM, CNN

http://www.nrdc.org/

APPS .
Like Comment Share
Jennifer Lee, Richard Bargdill, Nancy Klein and 61 others like this. Top Comments
NRDC on Instagram
114 shares
’,ﬂ Linda Naunapper | believe the EPA and other fed agencies are going thru
b re-org of sorts, so maybe this is on the change list(?) the recent upgrade of
TSCA is a good sign...
Follow NRDC on Twitter
2 hrs
Lane Weaver So sad, We live in the largest most corrupt society on this earth
E 2-3hrs
1 Reply
Green Gifts Store
View 6 more comments
VIDEOS
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The amount of electricity generated using solar panels could expand as
much as sixfold by 2030.

257 22
73 25 33
PEOPLE ALSO LIKE
The Nature Conservancy Solar Power to Grow Sixfold as Sun Becoming Cheapest

Organization

Resource

The amount of electricity generated using solar panels stands to expand as much

. as sixfold by 2030.
EDFE= Environmental Defense Fund

Environmental Conservation BEQOMBERG.COM
Like Comment Share
Sierra Club ) . . )
. - Jenny Mertes, Jessica Nap, Jessica Peck and 369 others like this. Top Comments
Non-Profit Organization
92 shares
Environmental Conservation in New York, New York Bob Byers Is there any ecological impact connected with covering that much
land with panels?
4-6hrs
LIKED BY THIS PAGE
6 Replies - 1 hr

i i Gabriela Santiago Hernandez The earth was not meant to be covered with
NRDC Food & Sustainable Agricult...

these panels, I"m sure it will affect negatively the environment in the long run.

FOOD Every time we mess up with the original design of nature, there's disaster.
These panels should be placed only on roof tops. | have a feeling that
’A somehow they'll fry the earth. | hope they know what they're doing!
...%__ NRDC - Brewers for Clean Water C... 1 - 58 mins - Edited
View 5 more comments
DEMAND
CLEAN NROE )
POOR\EER Demand Clean Power H NRDC (Natural Resources Defense Council)
’ ghrs -

BREAKING: A new NRDC report discovers widespread lead violations in
REVIEWS EPA drinking-water records. Our nation’s water crisis is affecting 18 million
Americans—not just the residents of Flint.

3.6 of 5 stars
1.1K reviews

3.6

Lauren Taylor

1 I've been a NRDC member and
supporter for many years. Your
involvement with NRDC Action Fund
Board Chair Patricia Bauman... See More
June 1, 2016 -

See more of NRDC (Natural Resources Defense Council) by logging into Facebook

Message this Page, learn about upcoming events and more. If you don't have a Facebook
account, you can create one to see more of this Page.

Sign Up Login
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Places New York, New York Community &
Government  Environmental Conservation NRDC

l_“ NRDC (Natural Resources Defense Council)  Read the report here:
=" http://on.nrdc.org/290VEEN
What's in Your Water? Flint and Beyond

The Natural Resources Defense Council works to safeguard the earth - its
people, its plants and animals, and the natural systems on which all life

(Natural Resources Defense Council) depends.
NRDC.ORG
English (US) - Espafiol - Portugués (Brasil) -
Francais (France) - Deutsch 7-8hrs
1 Reply

Privacy - Terms - Advertising - Ad Choices - Cookies -

More
Facebook © 2016
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remoe

= NRDC (Natural Resources Defense Council)  Take action:
WL http://on.nrdc.org/1Y8hxm8

Demand Clean Water for Flint and Across
the U.S.

SECURE.NRDCONLINE.ORG

11 -8hrs

View 19 more comments

f2¢  NRDC (Natural Resources Defense Council)

9hrs -

Millions of Americans could be drinking contaminated water — and not
even know it.

Our Drinking-Water Crisis Goes Far Beyond Flint

Millions of Americans could be drinking contaminated water — and not even know
it.

MEDIUM.COM | BY RHEA SUH

Like Comment Share
Joseph Adams, Jan Smith, Helene Minniti and 75 others like this. Top Comments
82 shares

remoe

NRDC (Natural Resources Defense Council)  Read our report here:
WS http://on.nrdc.org/290VEEN
What's in Your Water? Flint and Beyond

The Natural Resources Defense Council works to safeguard the earth - its
people, its plants and animals, and the natural systems on which all life
depends.

NRDC.ORG

2-8hrs

See more of NRDC (Natural Resources Defense Council) by logging into Facebook

Message this Page, learn about upcoming events and more. If you don't have a Facebook
account, you can create one to see more of this Page.

Sign Up Log In
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1 Reply

View 10 more comments
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BREAKING: 18 million+ Americans got their drinking water from systems
with lead violations in 2015, according to a new NRDC report.

This figure may be a “drop in the bucket” due to rigged testing and lax
enforcement. "Flint doesn’t even show up as having violations for lead in
the EPA’s drinking water tracking data, suggesting that millions more
Americans could be at risk of drinking unsafe water but they aren’t even
being tracked," said Erik Olson, Health Program Director at NRDC.

What's in Your Water? Flint and Beyond

The Natural Resources Defense Council works to safeguard the earth - its people,
its plants and animals, and the natural systems on which all life depends.

NRDC.ORG

Like Comment Share

MikeJane Winsauer, Rd Cohen, Patricia Woodward and 187 others Top Comments
like this.

271 shares

nDC

l.— NRDC (Natural Resources Defense Council)  Take action:
@ http://on.nrdc.org/1Y8hxm8

Demand Clean Water for Flint and Across
the U.S.

SECURE.NRDCONLINE.ORG

4-8hrs

1 Reply

E Ray Richardson Everybody in America should have the highest quality water

filters free of charge from the government. Take a small fraction of the trillions
of dollars spent on defense to wipe out third world countries to pay for it
Unfortunately our politicians ar... See More

3-4hrs

View 23 more comments

NRDC

[.— NRDC (Natural Resources Defense Council)
@ 23 hrs -

The
Feb

See more of NRDC (Natural Resources Defense Council) by logging into Facebook

l Message this Page, learn about upcoming events and more. If you don't have a Facebook
account, you can create one to see more of this Page.

Patri

431 Sign Up

https://www.facebook.com/nrdc.org/
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me (close versus me and infants, anyway). A difference a few years does makel!
3-23hrs

- 1 Reply

Doug Baumgarten | graduated in 86. | remember the early 80s in the
Chicagoland the , temperatures below zero for months, the snowbelt reached
well into Texas, and the talk was... greenhouse gases were going to cause an
ice agel?

1-22hrs

- 4 Replies - 1 hr

View 17 more comments

y NRDC (Natural Resources Defense Council)
@? Yesterday at 3:30pm -

California’s decision to replace nuclear plant with no-emissions energy is an
important milestone, says The New York Times editorial board.

Good News From Diablo Canyon

California’s decision to phase nuclear power out for greenhouse-gas-free electricity
is an important milestone for the country. New York must be next.

N¥TIMES.COM | BY THE EDITORIAL BOARD

Like Comment Share
Patricia A Hopkins, Lois Wood, Joyce Glynn and 201 others like this.  Top Comments

36 shares

H Juanita Hepler Cheers!
23 hrs

H Robert Cox The first of many. | vote for shooting it into the sun.
23 hrs

View 2 more comments

NRDC

5 NRDC (Natural Resources Defense Council)
@7 Yesterday at 2:24pm -

BREAKING!

“Shifting half of America's electricity to clean energy sources is not only
achievable - it's essential. Avoiding the worst effects of climate change
demands nothing less. But we must do it the right way, and that means
ramping up our reliance on cost-effective renewable wind and solar power,
energy efficiency and other 21st Century technologies.”

— NRDC president Rhea Suh

Ron See more of NRDC (Natural Resources Defense Council) by logging into Facebook

1,29

Message this Page, learn about upcoming events and more. If you don't have a Facebook
281 account, you can create one to see more of this Page.

. Sign Up

https://www.facebook.com/nrdc.org/
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now! Good for GTE Energyll
19 hrs

Renee Badertscher | am happy to say that we have a "solar farm” in Lapeer

View 24 more comments

NRDC

5 NRDC (Natural Resources Defense Council)
@? Yesterday at 12:00pm -

Berlin's parliament voted Thursday to pull its money out of coal, gas and oil
companies.

Berlin Is The Latest City To Pull Out Of Fossil Fuels

Ich bin auch ein Umweltschitzer!

HUFFINGTONPOST.COM | BY ALEXANDER CHARLES KAUFMAN

Like Comment Share

Ann Marshall Smith, Beth Ayoub, Gloria Gomez Ramos and 1,762 Top Comments
others like this.

412 shares

. Kristine Montamat And the Clinton campaign refuses to do *anything*

% | towards combating climate change-- fracking is okay, a carbon tax is a bad
idea. Hey, let future generations figure it out! says the Clinton people on the
DNC platform committee. And to think NRDC's PAC endorsed Clinton. Whose
side are you really on?

2-7hrs
3 Replies - 1 hr

! Ronny Kaye Once again, Europe exposes the US as a primitive society. | use
the term society lightly.

19 - Yesterday at 3:09pm
1 Reply

View 23 more comments
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@ Yesterday at 9:00am -

The government of Swaziland is pushing a dangerous plan to legalize the
rhino horn trade. This would likely increase demand for rhino horn and put
wild rhinos at even greater risk of extinction. #SaveTheRhino

Take action: http://on.nrdc.org/1rpvlyH

_
! L i AN L

See more of NRDC (Natural Resources Defense Council) by logging into Facebook

Message this Page, learn about upcoming events and more. If you don't have a Facebook
account, you can create one to see more of this Page.

LogIn ‘

Sign Up

https://www.facebook.com/nrdc.org/
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27K Views
Like Comment Share
Gillian Coupland, Amberley Levine, Daniel Burton-Rose and 70 Top Comments

others like this.
94 shares

Adrienne Neff Dye their horns pink so that they are not killed for their horns.
Other conservation groups are doing it, and it seems to save the animals.

2 - Yesterday at 2:33pm
Lynette Blinne No, this cannot be permitted. These rhinos need to be
~ removed and placed in a sanctuary.
3 - Yesterday at 2:01pm

View 21 more comments

NRDC
.

NRDC (Natural Resources Defense Council)
Yesterday at 6:30am -

Trees are dying at an ‘unprecedented’ rate due to drought, warmer weather
and a bark beetle epidemic, according to the U.S. Department of
Agriculture.

66 million dead trees in California could fuel
‘catastrophic' wildfires, officials say

Since 2010, an estimated 66 million trees have died in a six-county region of the
central and southern Sierra hardest hit by the epidemic.

THEGUARDIAM.COM

Like Comment Share

Stéphanie Grant, Al Hussain, Gail Franklin Johnson and 188 others Top Comments
like this.

312 shares

y Erin Tubb Wildfires are part of nature. They clear out dead and dying plants
and trees to make space for new healthy trees. The ashes provide nutrients to
fuel the growth of the new trees. Some species even rely on wildfires to
spread. Such as the redwood which has such a hard shell casing on its seeds
that it needs the heat of a fire to crack it so the seed can germinate.

9 - Yesterday at 7:54am
6 Replies - 10 hrs

e Christine Bryan So The question is how do you save the trees from the
Beatles and let them die and Clear them out or let Mother Earth it's course

Yesterday at 10:32am - Edited

View
'1@' See more of NRDC (Natural Resources Defense Council) by logging into Facebook
Message this Page, learn about upcoming events and more. If you don't have a Facebook
The account, you can create one to see more of this Page.
wide

Sign Up

Log In

https://www.facebook.com/nrdc.org/
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Anne Lickman, Bill Blank, Chelsea Roseberry and 135 others like Top Comments
this.

166 shares

Cat Lance Always wonder if people realize that the Great Coral Reef is the
largest single living organism on the planet. It too is at great risk.
2 - Yesterday at 4:42am
Lynette Blinne Are we saying here that the NOAA cannot turn this around?
1 - Yesterday at 2:44am
Ay 1 Reply
N AT A O (Nt WS S VW T TE D 5 R

View 4 more comments
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NRDC

5 NRDC (Natural Resources Defense Council)
@? June 26 at 12:00pm -

The nation of Swaziland is pushing a risky proposal to legalize the
destructive international rhino horn trade.

Tell Swaziland's King Mswati IIl to drop this disastrous plan:
http://on.nrdc.org/1rpvlyH

" 'STOP THE TRADE

Like Comment
Zachary Nutland, Lynn Turner, Peg Nation and 1,173 others like this.  Top Comments
368 shares

Robin Riley Signed
1-18hrs

ﬁ Anthea McCarty Signed
1 - Yesterday at 4:42am

View 35 more comments

NRCS

@

“We See more of NRDC (Natural Resources Defense Council) by logging into Facebook
kids

w:hic Message this Page, learn about upcoming events and more. If you don't have a Facebook
N account, you can create one to see more of this Page.

Zact

https://www.facebook.com/nrdc.org/
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others like this.
99 shares

Michele Rule we all need to have a clean world and clean energy is a start.
June 26 at 4:24pm
- Susan Xanthopoulos Exceedingly smarter than the United States aren't they!
1 - June 26 at 4:00pm

View 5 more comments

RE2S  NRDC (Natural Resources Defense Council) shared
@ their post.
June 26 at 6:05am -

#ICYMI: On Friday, President Barack Obama and the U.S. Department of
the Interior declared the Stonewall Inn in New York City a national
monument.

T&;‘} NRDC (Natural Resources Defense Council)
= June 24 at 9:43am -

BREAKING: President Obama and the U.S. Department of the Interior
just declared the Stonewall Inn in New York City a national monument.
This is the first-ever n...

See More

i

W

Announcing the Stonewall National
Monument

Like Comment Share

= NRDC (Natural Resources Defense Council)

({(? June 25 at 5:00pm -

Sweden's new electric highway brings us one step closer to fossil fuel-free
transportation.

S " gocon
a See more of NRDC (Natural Resources Defense Council) by logging into Facebook
ov Message this Page, learn about upcoming events and more. If you don't have a Facebook
EC account, you can create one to see more of this Page.
t Sign Up LogIn

https://www.facebook.com/nrdc.org/
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Patricia A Hopkins, H Howard Thomson, Sanne Kure-Jensen and Top Comments
1,973 others like this.

808 shares

g 8 June Brian McWhorter Check it out on Wikipedia; 49.8% of electrical power
’ is generated by renewable resources and they are closing all fossil fuel plants.

12 - June 26 at 5:46am
3 Replies
Karen Root Toothless article, how the electricity is generated is vital

S information; they could be powering it with more pollution generation than if it
had gasoline engines in the vehicles.

2 - June 26 at 4:41pm

View more comments 2 0f 57

A2 NRDC (Natural Resources Defense Council)

({(? June 25 at 12:00pm -

"It's a tribute to what can be accomplished when we rally together around a
common goal. What's more, this plan is a model that can be replicated
around the country, where nearly 100 nuclear reactors will retire in the
coming decades, and around the world."

- NRDC President Rhea Suh

California’s Last Nuclear Power Plant

A plan to replace the state’s aging Diablo Canyon reactor with clean energy can be
a model for fighting climate change across the country.

MEDIUM.COM | BY RHEA SUH
Like Comment Share
AgroFusion, Renée Wright, Anne Balderston and 27 others like this. Top Comments
4 shares
Calvin Burgart | hate to say it, but you have this 100% wrong. There will now
be more fracking and natural gas burning. Nuclear creates power with zero

emissions. Nuclear provides significantly higher availability and is the best
base load method of generating constant power.

1 - June 25 at 4:51pm

2 Replies

m‘f Martha Welch hope all nuclear plants but do not allow the waste on beach
& June 25 at 1:08pm

NRDC

[+ NRDC (Natural Resources Defense Council)
@ June 25 at 9:02am -

#C
ene )
See more of NRDC (Natural Resources Defense Council) by logging into Facebook
1 Message this Page, learn about upcoming events and more. If you don't have a Facebook
account, you can create one to see more of this Page.
Emil
this.
Sign Up Log In
356s
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R the Diablo Canyon reactor. Glad it is being decommissioned, finally. And I'm
with you, Kent. Last thing the ocean (and our future) needs is an American
Fukushima.

2 - June 25 at 10:44am
% Kent McMillen | just pray that Diablo Canyon is decommissioned BEFORE an
: earthqake along the San Andreas fault linel
3 - June 25 at 9:57am

- 2 Replies

View 2 more comments

NRDC

. NRDC (Natural Resources Defense Council)
@? June 25 at 6:15am -

Yellowstone's grizzly bears could lose their vital endangered species
protections—and we need your help to save them.

Save Yellowstone’s Grizzlies

Yellowstone's iconic grizzly bears are at risk of losing their essential Endangered
Species Act protections. Help ensure they have a chance to fully recover. Add your
voice now.

SECURE.NRDCONLINE.ORG

Like Comment Share

Gail Doyle, Eileen Baumgardt, Roberta D'Andrea and 204 others like ~ Top Comments
this.

81 shares

Bonny Bellville Changing their status doesn't make sense. They must remain
,' on the endangered species list for them, their vital role in nature and for all
generations of people.

1 - June 25 at 6:59am

E Cindy R. Ewing People u travel miles to see them but u can't help them, is
= that the way it works ???

June 25 at 11:27am
3 Replies

View 10 more comments

A2 NRDC (Natural Resources Defense Council)

v
({(? June 24 at 1:30pm -

Thousands of cities are uniting to fight human-caused climate change and
push for a low-carbon future.

Tile

e See more of NRDC (Natural Resources Defense Council) by logging into Facebook
79s Message this Page, learn about upcoming events and more. If you don't have a Facebook
g account, you can create one to see more of this Page.

Sign Up

Log In

https://www.facebook.com/nrdc.org/
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H 1 Reply
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View 9 more comments
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See more of NRDC (Natural Resources Defense Council) by logging into Facebook

Message this Page, learn about upcoming events and more. If you don't have a Facebook
account, you can create one to see more of this Page.

Sign Up Log In
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NRDC (@NRDC) | Twitter https://twitter.com/NRDC?ref_src=twsrc"google|twcamp”serp|twgr author

, Home ’ Moments Search Twitter Q Have an account? Log in~

TWEETS FOLLOWING FOLLOWERS LIKES LISTS

54.7K 7,817 203K 627 6 2+ Follow

Tweets Tweets & replies Media

NRDC @
@NRDC wese  NRDC @NRDC - 12m
The Earth's Best Defense @? Lead is not only a heavy metal—it's a heavy burden on human health

Q Planet Earth and the environment. Read more:

& nrdc.org

Everything You Need to Know About Lead
Joined January 2009

Everything You Need to Know About Lead If lead
poisoning seems like a story from the past, think again:
@ 2,190 Photos and videos The toxic metal lingers in communities all over the Unit...

nrdc.org

« 3 4 4 oo

NRDC NRDC @NRDC - 15m

@ 5,363 communities failed to:

Test for lead
Report lead contamination
Fix corroding pipes

on.nrdc.org/297v6Ck

L Y 3 19 14 oo

NRDC NRDC @NRDC - 3h
@ Help save Yellowstone’s iconic grizzly
hears! Here’'s how vou can take action:
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Search

NRDC nrdc_org

* NRDC The Earth's Best Defense [*:] on.nrdc.org/Instagram
654 posts 45 .5k followers 2,927 following

MAKE

DRILLING'IN THE ARCTIC

HISTORY

VICTORY
Y p

FOR ELEPHANTS!

https://www.instagram.com/nrdc_org/?hl=en

KFC,SAYNO
TO ANTIBIOTIC
ABUSE

Sign the petition
nrdc.org/tellKFC

&l
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The Extraordinary Life and Times of Strawberry

The Extraordinary Life and Times of Stra
5K views 2 months ago

Learn more about food waste by visiting htt|
Follow the journey of a strawberry from the -
that it takes to bring your food to you. Did yc
wasted? Wasted food is the single largest c
mention that it wastes water, labor, fuel, mol

KFC, Get Your Chicken

4 -

s Off Drugs

N LeL
KFC, Get Your Chicke

KFC, Get Your Chickens Off
Drugs: Word on the street
by NRDCflix

550 views * 1 month ago

ns Off
Drugs: Honk if you like chicken
by NRDCflix

428 views + 1 month ago

by NRDCAlix

Take Action!

2015 VICTORIES

a

NRDC: Our Biggest Victories of Robert Redford: Demand Climate

2015 Action at the Paris Climate

by NRDCflix by NRDCflix by NRDCflix

2,590 views *+ 6 months ago 22,381 views * 7 months ago 2,542 views *
cc

Feeding The Future

1of4

KFC, Get Your Chickens Off
Drugs: Virginiamycin

297 views * 1 month ago

Sigourney Weaver: Protect
. America's Coasts from

- T ) ]
KFC, Get Your Chickens Off
Drugs: Chicks Have Opinion:
by NRDCflix
409 views + 1 month ago

BEES AR
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E DYI

Tell Bayer: Stop Killing Our E
by NRDCflix
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% NRDCflix  Videos

FEEDING THE FUTURE New York
City’s Experiment in Urban

by NRDCflix

477 views + 1 year ago

Channels

Playlists

et

FEEDING THE FUTURE New York
City's Experiment in Urban

by NRDCflix

631 views ¢ 1 year ago

by NRDCflix
560 views ¢ 1 year ago

Earthwire

FEEDING THE FUTURE New York FEEDING THE FUTURE New
City’s Experiment in Urban

https://www.youtube.com/user/NRDCflix

Upload

About

City’s Experiment in Urban
by NRDCflix
1,437 views + 1 year ago

News and informational videos from NRDC'’s editorial staff, featured on our daily newsfeed Earthwire
(http://www.onearth.org/earthwire).

South Africa’s Dangerous
Proposal to Legalize Rhino Horr.
by NRDCflix

650 views + 8 months ago

The Rhino-Poaching
South Africa
by NRDCflix

Flying Rhinos to Safety
by NRDCflix
1,264 views + 8 months ago

#ACTONCLIMATE

President Obama discusses new
power plant carbon pollution

by NRDCflix
1,476 views *+ 2 years ago

LOOKS LIKE 3.0
by NRDCflix
14,866 views * 2 years ago

by NRDCflix

Protect Clean Water

s S e —_—
The Clean Water Act Protects

=

More Than Water Campaign Campaign: Goose Isl

by NRDCflix by NRDCflix by NRDCflix

184,516 views * 3 years ago 34,808 views * 2 years ago 263 views * 2 years ago
cc

The Deans List

What matters in environmental politics this week, with former White House correspondent Bob Dean
now NRDC's director of strategic engagement.

The Deans List: What to Do About The Deans List: A New Leas
Lead Poisoning in Fli

by NRDCflix
2,367 views * 4 months

The Deans List: Can Obama’s
New Budget Proposal Fix Our
by NRDCflix

786 views * 4 months ago

The Deans List: A Huge Global
Leap for Clean Energy

by NRDCflix

719 views * 3 months ago

Water Saving Tips from Team Coco

228 views *+ 8 months ago

THIS IS WHAT CLIMATE CHANGE Matt Russell; Agriculture and
Climate Change in lowa

2,614 views * 2 years ago

NRDC's Brewers for Clean Water

i

Crisis in

Healthy School Lunches Sta
with Better Chicken

by NRDCflix

567 views * 1 year ago

Farmer Arlyn Schipper; Extre
Weather in lowa

by NRDCflix

9,422 views * 2 years ago

NRDC's Brewers for Clean W
Campaign: Founders Brewin
by NRDCflix

442 views * 2 years ago
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S,

E S

nt Coal Mining on Public Lands
by NRDCflix
ago 1,105 views * 5 months ago
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Team Coco water saving tip: Test Team Coco water saving tip: Team Coco water saving tip: Team Coco water saving tip:
your toilets Cover your pool Replace your lawn with native ... your dishwasher
by NRDCflix by NRDCflix by NRDCflix by NRDCflix
77,645 views * 1 year ago 49,897 views * 1 year ago 37,107 views * 1 year ago 30,578 views * 1 year ago

Growing Green Awards

The 2014 Growing Green Award  Chip Taylor: 2014 Growing Green  John Reganold: 2014 Growing Sibella Kraus: 2014 Growing

Winners Awards Pollinator Protector Green Awards Food and Farm ... Green Award Regional Food
by NRDCflix by NRDCflix by NRDCflix by NRDCflix

4,959 views * 2 years ago 2,085 views + 2 years ago 1,117 views + 2 years ago 1,000 views + 2 years ago
NRDC Latino
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Leonor Varela discusses poll
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Natural Resources Defense Council | LinkedIn
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NRDC Natural Resources Defense Council
Environmental Services
201-500 employees

&

https://www.linkedin.com/company/natural-resources-defense-council

9,704 followers Follow Vg

Home Careers
NRDC is the nation's most effective environmental action organization. We use law, science and the Natural Resources Defense Council
support of 1.3 million members and online activists to protect the planet's wildlife and wild places and to employees

ensure a safe and healthy environment for all living things.

Worth Magazine has named NRDC one of America's 100 best charities, and the Wise Giving Alliance of

the Better Business Bureau reports that NRDC meets its highest standards for accountability and use of %
donor funds.

Danielle Lackey
NRDC was founded in 1970 by a group of law students and attorneys at the forefront of the Consulting Attorney

environmental movement. NRDC lawyers helped write some of America's bedrock environmental laws.
Today, our staff of more than 300 lawyers, scientists and policy experts — a MacArthur "genius" award-
winner among them -- work out of offices in New York, Washington, Chicago, Los Angeles, San See how you're connected »

Francisco and Beijing.

The New York Times calls us "One of the nation's most powerful environmental groups.” The National Careers
Journal says we're "A credible and forceful advocate for stringent environmental protection.”

With the support of our members and online activists, NRDC works to solve the most pressing
environmental issues we face today: curbing global warming, getting toxic chemicals out of the
environment, moving America beyond oil, reviving our oceans, saving wildlife and wild places, and

helping China go green.

Website Industry Type
http:fiwww.nrdc.org Environmental Services Non Profit
Company Size Founded

201-500 employees 1970

Recent Updates
Natural Resources Defense Council is hiring: Art Director

Careers at Natural Resources Defense Council ~ See more jobs 1 day ago

Natural Resources Defense Council is hiring: Art Director

Careers at Natural Resources Defense Council See more jobs 1 day ago

Natural Resources Defense Council is hiring: Director of Foundation Relations

Careers at Natural Resources Defense Council ~ See more jobs 1 month ago

Natural Resources Defense Council is hiring: Marketing Manager

Careers at Natural Resources Defense Council ~ See more jobs 1 month ago

Natural Resources Defense Council is hiring: Marketing Director
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Matural Resources Defense Council is hiring: Litigation Assistant
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Fixed
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Henry Henderson ¥
Natural Resources Defense Council Midwest Program Director

FlintSign.jpg

This week the US House Committee on Oversight and Reform is holding two
hearings on the mess in Michigan. | expect we will hear more of the same
from the folks who created this disaster when they testify in DC: tepid
admissions that mistakes were made, lots of finger pointing as well as a
steady diet of assertions that things are way better on the ground now and will
soon be fixed for all.

Except that they are not...

My colleagues have been in Flint a great deal this year, especially in the
recent weeks. Meeting with residents. Meeting with our clients and litigation
partners. And talking with the advocates who have been filling the massive left
by the city, state and Feds. Make no mistake, for many in Flint, things are no
better. The trashed lead pipes are still delivering poisoned water. Access to
bottled water and services are very limited and uncertain for some, especially
for those with limited means and limited access to transportation.

So when the people who created the mess in Michigan say things are
covered, don't buy it.

These are the same folks who ignored concerns from the people of Flint for
two years—or belittled their demands for action.

It's the same crew that has been so busy arguing, that they couldn’t get

around to addressing tests for the bacteria connected with a Legionnaire’s

Disease outbreak that killed 9 and sickened the better part of 100, and alerting
the public to the danger (nearby Wayne State University has had to step in to
do the testing).

Things are not fixed in Flint and | am not convinced that they will be as long as
the same brain trust is running the show.
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This is why our lawsuit, filed with ACLU of Michigan, Concerned Pastors for

Social Action and Flint residents, calls for federal court oversight for the effort

to finally get clean water back into town for everyone, and start fixing the water
pipes. Chances are, the hearing will leave many thinking the same thing.

Take action to help in Flint: tell Governor Snyder to take quick action to restore

clean drinking water, tell your Senators to support aid packages that would

rebuild the town’s water system and tell the Obama Administration that more

needs to be done to get lead out of our water nationally.

A Grey Day in Flint image by jmogs via Flickr

Follow Henry Henderson on Twitter: www.twitter.com/NRDC

More: Water NRDC Natural Resources Defense Council Flint Michigan

Lead Contamination
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The Magnuson-Stevens Fishery Conservation and Management Act (MSA) was amended in 1996 to
require that overfished stocks be rebuilt in as short a time period as possible, not to exceed 10 years, with
limited exceptions. This comment examines the basic but important question of whether the
implementation of rebuilding plans under the 1996 amendments has in fact been associated with
biomass recovery. Specifically, for each of the 44 stocks examined, this analysis compares the biomass
trend before rebuilding plan implementation to the trend after rebuilding plan implementation using a
linear trend-break model. The analysis demonstrates a statistically significant positive association
between the implementation of rebuilding plans and standardized biomass in 19 of 44 stocks. None of
the 44 stocks examined showed a statistically significant negative association. The analysis showed a
strong temporal relationship between the implementation of the policy and rebounds in fish stocks.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

The 1996 passage of the Sustainable Fisheries Act (SFA), which
reauthorized and amended the Magnuson-Stevens Fishery Man-
agement and Conservation Act (MSA), marked a sea change in the
United States' approach to fishery management [1]. In response to
a large number of depleted fish stocks in federal waters, particu-
larly in the New England region, a requirement was added to the
law that rebuilding plans be developed for overfished stocks [2].
These plans must include time periods for rebuilding that are “as
short as possible, ... not [to] exceed 10 years except in cases where
the biology of the stock of fish, other environmental conditions, or
management measures under an international agreement in
which the United States participates dictate otherwise [3]”.

Since its enactment, the new requirement to expeditiously
rebuild depleted fish populations has been a focal point of debate,
eliciting both support [4,5] and criticism [6]. However, despite the
political attention, there has been little statistical examination of
whether the provision is working.

Several prior studies do provide an accounting of progress. The
first study, published 7 years after the implementation of the
rebuilding requirement, found “disappointing” early results, with
only three of 76 overfished stocks successfully rebuilt [7]. A more

* Corresponding author.
E-mail addresses: kl12537@columbia.edu (K.L. Oremus),
Isuatoni@nrdc.org (L. Suatoni), bsewell@nrdc.org (B. Sewell).

http://dx.doi.org/10.1016/j.marpol.2014.02.007
0308-597X © 2014 Elsevier Ltd. All rights reserved.

recent report' found mounting successes, with 48% of stocks
rebuilt in 2013 [8].

The MSA is up for reauthorization in 2014, and the rebuilding
requirements may be among the provisions considered for amend-
ment. Thus, the time is right to evaluate the rebuilding require-
ment's efficacy. This study is the first to explore whether the
implementation of the rebuilding policy is correlated with statis-
tically significant changes in population trends of overfished fish
stocks.

2. Materials and methods

This study identified 62 fish stocks designated as overfished by
the National Marine Fisheries Service (NMFS) and subjected to
rebuilding plans following the SFA's enactment.” Of these 62 stocks,
44 were identified for which stock assessment data are sufficient to
assess biomass trends since the plan's implementation. To satisfy
this criterion, a stock must have been in a rebuilding plan since
before 2010 and had at least one stock assessment since the plan's
implementation.

! This assessment identified 28 of 44 fish stocks as “rebuilding successes”,
based upon the stocks achieving either their rebuilding targets or at least 50% of
their rebuilding targets and at least a 25% increase in abundance since rebuilding
plan start.

2 This excludes 13 internationally managed stocks, which are subject to
different rebuilding requirements.
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Biomass and fishing mortality data were compiled from the
most recent stock assessments conducted by NMFS. Biomass
proxies such as spawning stock biomass were used when they
were relied on by the most recent stock assessment. These
assessments are utilized by NMFS to evaluate the progress of
rebuilding plans and are the best available information. Still, it
should be noted that the assessments are limited by how recently
they were conducted, the quality of the data sources, and uncer-
tainty in the models used. The present study necessarily excluded
more than 200 federally managed fish stocks for which assess-
ments do not exist or are considered out of date by NMFS, and
therefore stock status is considered unknown.

For each stock, standardized biomass (biomass or proxy nor-
malized by estimate of biomass at maximum sustainable yield)
was analyzed from 1976 (or earliest date available after 1976) to
the date the stock was declared rebuilt (or, if the stock has not
been rebuilt, the most recent date available). The start date, 1976,
was chosen because this is when the MSA was enacted. The MSA
significantly changed the fisheries management landscape in the
United States, including the creation of a 200-mile conservation
zone and the regional fishery management council system.

Since there is no data on overfished stocks that did not receive
the policy treatment (and are not listed under the Endangered
Species Act), a proper control group does not exist. Following
event study literature for testing whether pre-trend growth rates
are different from post-trend growth rates [9,10], a continuous
linear trend-break model® with fishery-level intercepts and slopes
was fit to the standardized biomass data using ordinary least
squares (Fig. 1). The model assumes similar measurement errors
within regions, because of similarities in how fish stocks are
assessed and managed within a region by each of the regional
fishery management councils. The trend break year was defined
using the year of rebuilding plan implementation [8] and its
significance was evaluated using t-tests. A Bonferroni correction
was applied to account for errors from running multiple tests.

3. Results and discussion

This analysis compared the standardized biomass trend for
each stock before rebuilding plan implementation to the trend
after implementation. In this linear model, 19 of 44 stocks showed
statistically significant positive slope changes (trend breaks) in
biomass after rebuilding provisions were implemented (Fig. 2).
Statistical significance was defined at the 5% level with a Bonfer-
roni correction. None of the 44 stocks showed a statistically
significant negative trend break. This allows for the rejection of
the null hypothesis that there was no change in biomass trends
following rebuilding plan implementation. In other words, there is
a strong relationship between the implementation of the rebuild-
ing requirement and rebounds in fish stocks. These results are
consistent with observations that stock depletion is reversible
when fishing mortality is effectively controlled [11-13].

As a placebo test, the same model was applied to biomass data
only from the years prior to rebuilding plan implementation, and
then to biomass data only from the years after rebuilding plan
implementation. In both cases the trend-break model was run
multiple times using randomly chosen trend-break dates. In four
of the five tests, none of the 44 stocks examined showed
significant trend breaks. In the fifth test, which was performed
on post-implementation data using an event date of plus-3 years,

3 Yie=Poi+ Priti+ Pai(t=toi)lc = o+ Eir Where vy is the std. biomass for stock i=1,
...,44 at time t=1976,..., time of rebuild or time of most recent stock assessment;
toi is the rebuild implementation date for stock i; &; is i.i.d. N(O,o‘?(,-)); and r(i) is the
region of stock i.

six showed significant positive trend-breaks and three negative.
Taken as a whole, these checks reinforce the conclusion that the
positive relationship between rebuilding plans and biomass recov-
ery is not random.

The regressions in this analysis were run by region rather than
by individual fishery because fisheries are managed at the regional
level, and because estimating the errors by region compensates for
limitations in the data. Not only are the fishery-level time series
relatively limited for some stocks, but stock modelers use different
modeling techniques and measures of uncertainty are unavailable.
However, running the regressions independently by fishery
reduces standard errors and would only yield more positive trend
breaks,* strengthening this study's main findings.

There may be concern as to whether this study's linear model
favors stocks with lower biomass variance. Lower variances could
result from a natural cause, such as slow-growing stocks or stocks
with demersal habitat [ 14], but they could also be the result of stock
assessment scientists smoothing the biomass data with interpola-
tion. However, weighting the trend-break model to favor high-
variance stocks using a weighted least-squares regression produced
only marginally fewer, positive results.” Thus the main study's core
finding is not simply the result of artificially low-variance stock
assessment-data, and controlling for inter-annual variability would
likely yield unchanged or only marginally stronger conclusions.

The results in this study are also consistent with the significant
progress in fish stock rebuilding seen in NMFS' reports on the
status of stocks [15], while providing an additional lens through
which to view and quantify that progress. NMFS generally con-
siders a stock to be rebuilt as soon as its estimated biomass
reaches the level that produces maximum sustainable yield (Bysy).
This study examined whether there had been a sustained change
over time in a stock's biomass trend following rebuilding plan
implementation sufficient to produce a statistically significant
trend break. There is substantial overlap between the 19 stocks
for which this study found significant positive trend breaks and
the 21 that have achieved Bysy,® NMFS' threshold for declaring a
stock rebuilt. Of the 19 stocks with significant trend breaks, NMFS
has identified 14 as achieving rebuilding targets.

NMES considers the number of stocks rebuilt so far to be
encouraging [15], especially given that rebuilding plans are gen-
erally designed to achieve By by a designated target date with
50% probability of success, and many stocks have not yet reached
their target dates. Only 17 of the 44 stocks in this study have
reached their target dates.

While further study is required to establish causality, this study
makes it clear that the fish population rebounds are non-random
and linearly correlate with the implementation of rebuilding plans
under the Magnuson-Stevens Act. Future research should examine
the factors that lead to rebuilding successes, as well as those
involved in unsuccessful responses to rebuilding plans. Previous
reviews of efforts to rebuild fish stocks worldwide identify
numerous primary causes for failures, including insufficient or
delayed decreases in fishing mortality, systematic underreporting

4 Running the regressions independently by fishery yielded 29 significant
positive trend-breaks and zero negative.

5 By weighting this study's model using standardized biomass variance by
stock, stocks with higher variances are favored, but still found the same stocks had
significant trend breaks with the exception of black sea bass, cowcod, monkfish
south and haddock Gulf of Maine. Some of these stocks have naturally low biomass
variance due to their long generation times and benthic habitat.

6 Nineteen of these stocks, excluding Gulf of Maine haddock and summer
flounder that currently do not have biomass at Bysy, have been formally designated
as “rebuilt” by NMFS. However, two additional stocks—Mid-Atlantic tilefish and
Southern Georges Bank/Mid-Atlantic red hake—are recognized by NMFS as exceed-
ing their rebuilding targets even though they are not currently designated as
rebuilt.
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Fig. 1. Each graph plots standardized biomass (open circles) based on NMFS stock assessments. The solid black line represents a linear model of the trend prior to the
rebuilding plan. The dotted line represents the hypothetical continuation of that trend. The red line (grey line in print version) is the model. The first two rows show
statistically significant, positive trend breaks with policy implementation. The last row shows no statistically significant changes in trend with policy implementation.

of catches, and scientific uncertainty [13]. Less frequently, depen- requirement's impacts. Monitoring of all 446 federally managed
satory mortality and unfavorable climate patterns appear to be stocks would facilitate comparisons between those in rebuilding
important factors in sluggish recovery [13]. plans and those that are not. More frequent and robust stock

This study also underscores the need for improved stock- assessments, timelier reporting of data, and increased under-

assessment data in order to better understand the rebuilding standing of the biology and ecology of each stock would enable
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Fig. 2. Trend break coefficient estimates by stock. For each stock, the black dot is the trend-break coefficient, which measures the difference in the slope of the trend and
after rebuilding. A coefficient above zero indicates a positive change in the biomass trend, while a coefficient below zero would represent a negative change. The bold and

non-bold portions of the line represent one and two standard deviations, respectively.

more nuanced analysis of the relevant population trends. Finally,
greater transparency in the stock assessment methodology,
including confidence intervals, would aid in developing realistic
error terms.

4. Conclusion

This is the first study to rigorously examine an important
indicator of the efficacy of the MSA's rebuilding requirements:
biomass rebound. Further research will assist in the understanding
of the specific causes of biomass recovery, or lack thereof, for each
stock. Nevertheless, this study found a strong association between
implementation of the rebuilding requirements added to federal
law in 1996 and recovery of depleted fish stocks.
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Saving Water in California

By THE EDITORIAL BOARD JULY 9, 2014

California is in the third year of its worst drought in decades. But you
wouldn’t know it by looking at how much water the state’s residents and
businesses are using. According to a recent state survey, Californians cut
the amount of water they used in the first five months of the year by just 5
percent, far short of the 20 percent reduction Gov. Jerry Brown called for
in January. In some parts of the state, like the San Diego area, water use
has actually increased from 2013.

Without much stronger conservation measures, the state, much of
which is arid or semiarid, could face severe water shortages if the drought
does not break next year. Los Angeles recently recorded its lowest rainfall
for two consecutive years, and climate change will likely make drought a
persistent condition, according to the National Climate Assessment report
published in May.

Yet, even now, 70 percent of water districts have not imposed
reasonable mandatory restrictions on watering lawns and keeping
backyard pools filled. The State Water Resources Control Board is to
consider placing restrictions on some outdoor water uses like washing
paved surfaces at a meeting on July 15.

California’s agriculture sector is the largest in the country, and it
accounts for about 80 percent of the state’s water use. Even a small
percentage reduction in the fields could have a sizable effect on total water
consumption.

A recent report by the Pacific Institute and the Natural Resources
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Defense Council estimates that agricultural water use could be reduced by
up to 22 percent if farmers more carefully scheduled the watering of crops
based on weather and soil conditions and if they used the drip irrigation
systems that deliver water directly to the roots of plants. Some progress
has been made. About 38 percent of California farmland was irrigated by
more efficient systems in 2010, up from 15 percent in 1991. But far too
many farmers still irrigate by flooding their fields.

In terms of urban conservation, the report shows that homes and
businesses could reduce water use by up to 60 percent by using it more
efficiently, recycling and reusing water and capturing more rainwater.
Some efficiency improvements are simple and could be done quickly, like
installing water meters at all homes and businesses. Currently, about
250,000 water-utility customers, most of them in the Central Valley, have
no meters and are charged a flat monthly fee regardless of how much
water they use — a practice that invites waste.

Other changes will take longer to carry out but could have a big
impact. For instance, Santa Cruz’s municipal water utility imposes water
“budgeting” under which it determines how much water each home needs
based on where it is and the number of people in the household.
Customers who use more than their budgeted amount must pay higher
rates for extra water used. This approach has helped Santa Cruz cut water
use by about 30 percent since 1987.

Other government programs have been effective, too, and deserve
broader adoption. The Los Angeles Department of Water and Power last
month began paying people $3 for every square foot of grass they replace
with landscaping that requires little or no water under a “cash in your
lawn” program, up from $2 previously; residents can claim up to $6,000
under that program. The department says it has paid to have 8 million
square feet of lawn removed since the program started in 2009.

Finally, state officials need to act with a much greater urgency. Earlier
this year, the State Legislature set aside nearly $700 million for emergency
drought relief, but 9o percent of that money has yet to be spent. Mr.
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Brown’s administration should think a lot bigger than emergency aid
aimed at a single drought. The state must focus on longer-term policies
that encourage people to alter their lifestyles and businesses to change how

they operate.

Meet The New York Times's Editorial Board »

A version of this editorial appears in print on July 10, 2014, on page A26 of the New York edition
with the headline: Saving Water in California.

© 2014 The New York Times Company
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Wave of phony charges over new clean water
safeguards

Getty Images
By Peter Lehner - 06/17/14 06:31 PM EDT

Beat me with the truth, the saying goes, don'’t torture me with lies.

Officials at the Environmental Protection Agency and the U.S. Army Corps of Engineers must be longing for a little slap of truth these days,
after being pummeled with misstatements, wild exaggerations and, yes, untruths about their latest proposal to keep our tap water clean and
our rivers, lakes and beaches safe for swimming and fishing.

The proposed action is a long overdue clarification of which streams and wetlands are protected by the Clean Water Act.

After considerable scientific study, the EPA came to the unassailable conclusion that because small, intermittent streams and nearby
wetlands feed into larger lakes and rivers that people use for drinking water, fishing and recreation, those waters should also be protected from
pollution. And the EPA and the Corps produced some common-sense protections to cover those streams and wetlands.

Almost immediately, opponents started making extreme statements about “government overreach,” “the biggest government land grab ever,”
and “an end to farming as you know it,” even though the change simply restores protections to waters that long had been covered.

You’'d never know from this overheated rhetoric that the proposal would leave fewer waters protected than was the case under President
Reagan or that many tributary streams had been protected against pollution by federal law since William McKinley was president in 1899.

Much of this over-the-top criticism has come from oft-cited polluters, like the mining industry. Yet, some of the most strident charges have
come from agribusiness interests. One writer declared, “The 370-page rule may as well be written in farmers’ blood.” The irony is that, thanks
to numerous exemptions in the law and the regulations, agriculture is actually the least regulated of any sector. But no doubt some polluters
are happy to see the powerful farm lobby, well, carrying water for them.

The comment period for the new proposal will close in October, but some in Congress aren’t waiting. They're already offering legislation to
block the initiative, riding this flood of misinformation. So let’s part the waters of myth and get down to the truth.

* Claim: The American Farm Bureau Federation tweets that the proposal “gives the fed gov control over all farming and land use.”

* Truth: The clean water safeguards explicitly exempt irrigated areas, farm ponds and dozens of other agricultural practices. They also reduce
coverage of “ditches,” a favorite Farm Bureau talking point.

* Claim: The Farm Bureau says certain permitting exemptions for agriculture apply only to land that has been continually farmed since 1977.

* Truth: This is simply wrong. There is no 1977 trigger date for the exemptions, and they are available to anyone engaged in “normal farming,”
which allows for crop rotations, fallow fields and other practices that may vary over time.

» Claim: The Farm Bureau alleges that under this initiative “nearly every drop of water that falls will be regulated by the federal government.”

* Truth: The Clean Water Act clearly applies only to “waters,” not all water. That doesn’t change with these new safeguards. The law doesn’t
regulate, and never has, the mere use of water, but instead simply makes it illegal to pollute certain bodies of water without proper safeguards.

» Claim: The agencies are evading court rulings and congressional intent.



* Truth: The clean water proposal restores protections consistent with two Supreme Court decisions, in 2001 and 2006, that called into
question just which waters are covered by the Clean Water Act of 1972 but authorized the agencies to protect waters when the science
supports it. For nearly 30 years prior, throughout the Nixon, Reagan and Bush | eras, these small streams and wetlands, which feed into
drinking water systems serving 117 million Americans, were protected, as Congress intended.

More examples abound. But clearly the truth wouldn't frighten anyone, so the opposition isn't sticking to it. The facts are too prosaic: The
agencies relied on a large body of scientific studies to propose a modest, common-sense rule that would restore protections to many waters
that existed for nearly three decades.

More facts: Small and seasonal streams and wetlands filter pollutants, protect against flooding, and serve as habitat for fish and wildlife. A
single acre of wetland can store 1 million to 1.5 million gallons of flood water. This initiative is backed by conservationists, hunters, fishers,
people of faith, business leaders and even the National Farmers Union, a family-farm group, which calls it “ag-friendly.”

Congress should not succumb to the hype. Let the EPA and the Corps do their jobs protecting the safety of America’s waters.

Lehner is executive director of the Natural Resources Defense Council, an international environmental advocacy organization based in New
York City.

TAGS: Clean Water Act, Water law in the United States, United States Environmental Protection Agency, Wetland
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Op-Ed Don't buy the smear of the EPA

New regulations on carbon emissions proposed bythe Obama administration have reportedly angered politicians on
both sides of the aisle in energy-producing states such as Kentucky and West Virginia. (Luke Sharrett/ Getty Images)

By FRANCES BEINECKE

JUNE 3, 2014, 5:51 PM

he nation's worst polluters and their allies have launched a propaganda campaign to
convince you that the Environmental Protection Agency's new carbon pollution
standards are nothing more than a backdoor energy tax that will kill jobs and cost you

money.
That campaign is a lie. And what's at stake is too important to let the lie stand, or even start.

Right now, there are no limits on the amount of carbon pollution that coal-fueled electric plants
can pour into the air. Zero limits on the worst pollution in America, pollution that increases the
risk of asthma, heart disease and lung cancer. Pollution that is the leading cause of climate

change.

For the polluters, the carbon pollution loophole has been one of the most lucrative giveaways in
America. So it's not surprising that the EPA proposal would start them howling. The thing is, what



they're saying isn't true.

Take the radio ads from the National Mining Assn. claiming that home electric bills will "nearly

double" if "extreme new power plant regulations take effect."

In fact, the proposal calls for a 30% cut in pollution, which would at most create small, short-term
changes in electricity prices of the sort the power sector already deals with. EPA chief Gina
McCarthy compared the potential increases for families with the price of a gallon of milk a month.
And those costs would be dwarfed by huge benefits in job creation and health savings, worth more
than $90 billion, according to the EPA.

Even before the official EPA announcement, the opposition was lining up with a range of
astonishing falsehoods. The folks at the U.S. Chamber of Commerce said the plan they hadn't seen
yet could cost $50 billion and kill 224,000 jobs (they have since said they're reexamining their
numbers). GOP Sen. Michael B. Enzi of Wyoming, the nation's largest coal-producing state, said
Saturday that the Obama administration "set out to kill coal and its 800,000 jobs."

The truth? When these pollution cuts take effect, coal will still provide 31% of American electricity,
down from 37% today — hardly a death blow.

And those 800,000 jobs? The National Mining Assn. itself counts just 90,000 coal miners in the
whole country. Double that for the workers transporting it and working in coal-fired plants, and
the figure is still far short of Enzi's numbers and short of the Chamber of Commerce jobs-at-risk
numbers. Most of these coal jobs will remain. Moreover, hundreds of thousands of new, clean
energy jobs will be created. Last year alone, investments in clean energy created more than 78,000

jobs, according to Environmental Entrepreneurs, a business group.

Among the toothless charges being made, my personal favorite is the claim that the EPA proposals
represent "an illegal use of executive power," as Sen. Rand Paul (R-Ky.) called it. The facts? The
Supreme Court has twice (in 2007 and 2011) ruled that the EPA has the responsibility under the
Clean Air Act to control air pollution that "endangers public health or welfare," and that this

responsibility applies to carbon pollution and other heat-trapping pollutants.

The new EPA standards are a first step in the work that must be done to slow, stop and eventually
reverse the climate chaos that is contributing to life-threatening heat waves, dangerous storms,
rising seas and more. The EPA has proposed flexible, state-by-state limits that would enable states
to invest in creative and locally appropriate solutions to curb dangerous pollution while providing
dependable and inexpensive power to their citizens.

California is already proving that an approach like the EPA's can work. Thanks to the state's
climate and clean energy plan, millions of Californians received a "climate credit" of $30 to $40



on their electricity bills this April (and residents can expect those credits biannually from here on
out). What's more, California's emissions per capita have dropped 17% since 1990.

So when the coal and oil industry titans and their allies try to tell you the EPA carbon rules will kill
jobs or send your electric bills soaring, tell them you don't buy their lies.

Tell them you want to leave our children and grandchildren a healthy, livable world, and that

you're not willing to give the worst polluters in America a free pass anymore.

Frances Beinecke is president of the Natural Resources Defense Council.

Copyright © 2014, Los Angeles Times
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< Conservationists Call For Quiet: The
Ocean Is Too Loud!

July 28,2013 4:29 PM ET

Copyright ©2013 NPR. For personal, noncommercial use only. See Terms of Use. For
other uses, prior permission required.

JACKILYDEN, HOST:

If you're just joining us, it's WEEKENDS on ALL THING
CONSIDERED from NPR News. I'm Jacki Lyden.

We're about to embark on a tour of nature in a variety of forms. First,
take a listen to this.

(SOUNDBITE OF HUMPBACK WHALE)

LYDEN: You're listening to a humpback whale talking. Though we
don't quite know what he's saying, we do know that it's important for
whales and other sea creatures to be able to talk to each other in the
ocean. But humans are making that conversation nearly impossible,
according to Michael Jasny, the director of the Marine Mammal
Protection Project for the Natural Resources Defense Council. He
says we have to quiet down.

MICHAEL JASNY: There's an old English science fiction story in
which the people of the world wake up one morning to find that they're
all blind. That's what we're doing to whales and other animals in the
sea. We haven't blinded them completely, but we've diminished their
sight. We've made it much harder for them to live in their world. And
it's not just in a few places. It's almost everywhere.

LYDEN: The noise of a cruise ship completely drowns out the sound of
this small clan of whales conversing in a matter of seconds.

JASNY: Sound in the ocean travels incredibly well, so that time was
when a blue whale calling off of Massachusetts could be heard by
other blue whales straight across the Atlantic. Now, unfortunately,
that's changed. Since the advent of the propeller engine 150 years


http://www.npr.org/
http://www.npr.org/2013/07/28/206362675/conservationists-call-for-quiet-the-ocean-is-too-loud

ago, the noise that we have been putting into the sea has grown and
grown. Just about everything that humans do in the water makes noise
- when we ship good from country to country, when we explore for oil
and gas and minerals, when the military trains with explosives or
intense sonar systems. And this noise travels.

What's happened over the last 150 years is that we have created a
kind of smog in the seas. And this is a particularly virulent form of
smog. lt affects every aspect of the lives of whales and dolphins and
other creatures. Noise causes animals to abandon their habitat, to go
silent, to stop foraging, to forage poorly, to go deaf and, in some
cases, to die. It affects every aspect of their survival and their ability to
reproduce.

LYDEN: One of the biggest culprits for under the sea noise is the way
we prospect for oil and gas offshore.

(SOUNDBITE OF HIGH-VOLUME AIR GUN)

LYDEN: Companies use arrays of high-volume air guns that are so
loud you can see the water rise and fall when the guns go off.

JASNY: It's an incredible thing to imagine thinking about someone
setting off a sound like dynamite in your neighborhood again and
again and again, every 10 to 12 seconds, for weeks and months. This
is what we are forcing whales and dolphins and fish to live with.

(SOUNDBITE OF HIGH-VOLUME AIR GUN)

LYDEN: That's Michael Jasny, director of the Marine Mammal
Protection Project for the Natural Resources Defense Council. His
conservation group and others like it recently settled a lawsuit with
several oil and gas companies that requires the industry to take steps
that will reduce the noise around whales' and dolphins' habitat and use
less invasive forms of exploration.

Copyright© 2013 NPR. All rights reserved. No quotes from the materials contained
herein may be used in any media without attribution to NPR. This transcript is provided
for personal, noncommercial use only, pursuant to our Terms of Use. Any other use
requires NPR's prior permission. Visit our permissions page for further information.

NPR transcripts are created on a rush deadline by a contractor for NPR, and accuracy
and availability may vary. This text may not be in its final form and may be updated or
revised in the future. Please be aware that the authoritative record of NPR's
programming is the audio.
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Summary

e Nearly 2 million Americans — more than double the previous record — have already raised their
voices in comments to support EPA’s proposed carbon pollution standard for power plants. More
than 60 percent of Americans support EPA’s setting carbon pollution standards according to a recent
bipartisan poll conducted for the American Lung Association.

e Carbon pollution is imposing staggering health and environmental costs, including by contributing to
more severe heat waves and worsened smog pollution and by fueling increasingly extreme weather
that takes lives and causes billions of dollars in property damage each year. June 2011-May 2012
was the warmest 12-month stretch ever in the U.S.

e Two Supreme Court decision, Massachusetts v. EPA and American Electric Power v. Connecticut,
confirm that it is EPA’s job under the Clean Air Act as Congress enacted it to protect the American
people from carbon pollution from both cars and power plants.

e By proposing standards for new power plants under Section 111(b) of the Clean Air Act, EPA is
simply following the law and the science. Power plants are the largest U.S. source of greenhouse
gases: 2.3 billion metric tons per year of CO, emissions, approximately 40 percent of the U.5. total.

e NRDC supports EPA’s decision to establish a single category including all new plants, however
fueled, that perform the same function of base-load and intermediate-load power generation.
Owners and operators have the flexibility to choose among these technologies when building new
plants to serve this function.

e The proposed new source standard recognizes that the market has already turned away from
building new conventional coal plants due low-cost natural gas, strong growth in wind and solar
power, big opportunities to improve energy efficiency, and even the potential for nuclear power.
Analysts from government, the power industry, and the financial world all forecast that we will meet
electricity needs over the next two decades without constructing new coal-fired plants.

e Thus, despite all the rhetoric and scape-goating, this standard will impose no additional costs on the
industry or on electricity rate-payers and will have no adverse impact on jobs.

o NRDC agrees that CCS-equipped coal-fired plants are technically feasible today and can meet the
proposed standard. NRDC supports proposed provisions to facilitate construction of CCS-equipped
plants. NRDC has long supported well-designed legislative measures to accelerate the deployment
of CCS, including tens of billions of dollars of support that would have been provided to power
companies for adopting CCS under the climate and energy legislation considered in the last
Congress.

e EPA needs to move forward to start the joint Federal-state process of cutting the 2.3 billion tons of
dangerous carbon pollution from the existing fleet of power plants under Section 111(d). Itis just
plain false to claim that existing coal plants will be required to meet the new plant standard. The
criteria and procedures for new and existing plants are different. EPA and the states must set
existing source standards that are achievable and affordable. NRDC believes significant, cost-
effective reductions can and should be made within that legal framework.









The Supreme Court’s landmark 2007 ruling in Massachusetts v. EPA® confirmed that greenhouse
gases, just like any other chemicals released into the air, are “air pollutants” under the Clean Air Act.
The Court held that EPA must make a science-based determination whether these pollutants may
reasonably be anticipated to endanger public health or welfare, and if so, that EPA must set standards to
their emissions under the Clean Air Act. EPA made that endangerment finding in 2009, based on a
mountain of scientific evidence that demonstrates that carbon dioxide and other heat-trapping
pollutants are already harming, and will continue to harm, the health and well-being of our families, our
children, and our communities. You have heard about EPA’s other initial steps — the clean vehicle
standards and permitting requirements for the biggest new industrial facilities — from Daniel Weiss of
the Center for American Progress on the first panel. | will concentrate on the carbon pollution standard
proposed in April for new power plants.

The Supreme Court spoke a second time specifically addressing power plants, in June 2011 in
American Electric Power v. Connecticut,” confirming that it is EPA’s job to protect the American people
from power plants’ dangerous carbon emissions by setting standards under Section 111 of the Clean Air
Act. The “new source performance standard” that EPA has proposed for new power plants under
Section 111(b) is a critical step towards providing that protection.

Power plants have long topped the list of categories of industrial stationary sources that
contribute significantly to air pollution that endangers public health and welfare. Fossil fuel-fired power
plants are responsible for more than 2.3 billion metric tons per year of CO, emissions, approximately 40
percent of total U.S. CO,, and more than a third of all U.S. greenhouse gas emissions. American power
plants account for nearly 10 percent of giobal CO, emissions. By any standard, power plants contribute
significantly to dangerous greenhouse gas air pollution. By proposing standards for new power plants

under Section 111(b) of the Clean Air Act, EPA is simply following the law and the science. Its proposal

549 U.5. 497 (2007).
¥ 131 5.Ct. 2527 (2011).



to set the first national limits on carbon pollution from new power plant, which applies only to new
plants, not existing or modified ones, is long overdue.

NRDC supports EPA’s determination to establish a single category that includes both natural gas-
fired generating units and coal-fired generating units. As EPA has found, these units perform the same
function of base-load and intermediate-load power generation, and prospective owners and operators
have the flexibility to choose among these technologies when building new plants to serve this function.
Consequently, NRDC also supports setting a single emissions-rate standard applicable to all new plants
in the category. EPA has proposed 1000 Ibs/MWh standard and a range of levels around this mark.
NRDC supports setting the new source standard somewhat below 1000 lbs/MWh because modern new
natural gas combined cycle plants can meet such levels at no additional cost. New coal-fired plants
equipped with carbon capture and storage technology (CCS) can also meet that level, especially with the
30-year averaging provisions that EPA has proposed.

There is no truth to claims that grouping all new plants that perform the same function —
whether natural gas- or coal-fired — in the same category under the proposed new source standard is a
“de facto ban” on constructing new coal-fired plants, nor to claims that the standard will cause lost jobs

and higher utility bills. These are phony arguments. The proposed new source standard actually will

impose no additional costs on the industry or on electricity rate-payers and will have no adverse impact
on jobs.

The reason is that market realities have already driven decisions on new power plants away
from building new conventional coal plants. As Brookings senior economist Peter Wilcoxen explained in
April: “To put it simply: the life-cycle costs of coal-fired power are considerably higher than gas-fired
power. This is not a theoretical matter: over the last decade, the electric power sector has responded
by adding more than about 200 gigawatts of gas-fired capacity and about 2 gigawatts of coal. The US

now has considerably more gas-fired capacity than coal-fired capacity and low gas prices will accelerate









As already mentioned, EPA’s proposed standards apply to new plants only, not existing or
modified ones. Despite some rather clear statutory language to the contrary, EPA has even proposed to
treat as existing plants a set of so-called “transitional” coal-fired plants that have permits but not
commenced construction yet, provided they do so within a year. Like dozens of other proposals for new
coal-fired capacity that have been abandoned because of market realities over the past years, many of
these plants probably will not go forward because they lack financing and can’t meet other, non-Clean
Air Act legal requirements. Indeed, at least one of the transitional plants has already been dropped.
Tenaska, which had proposed a coal-fired plant for southern lllinois has dropped it in favor of a new
natural gas plant. Further, the majority owner of the proposed Holcomb 2 project, Tri-State Generation
and Transmission, Inc., has published and filed with the Colorado Public Utilities Commission a final
Electric Resource Plan stating that it has no need for any new coal-fired power until at least 2027. Tri-
State’s extensive resource planning modeling demonstrated that future demand could be met with a
combination of cleaner alternatives, such as demand side management and renewable generation
resources.'® When questioned, Tri-State has advised the press that it planned to delay construction of
Holcomb 2.

Going forward, EPA also needs to issue standards and guidelines under Section 111(d) of the
Clean Air Act to start the joint Federal-state process of cutting the 2.3 billion tons of dangerous carbon
pollution from the existing fleet of power plants. Another false claim you will hear is doing so will wipe
out existing coal plants by requiring them to meet the same standard that EPA has proposed for new
plants. But this is not what the Act requires. The criteria and procedures under Sections 111({b) and
111(d) are different, and under the statute EPA and the states share the job of setting performance

standards for existing sources. EPA and the states have a legal obligation to set standards that are

18 Integrated Resource Plan / Electric Resource Plan for Tri-State Generation and Transmission Associate, Inc.,
Submitted to Western Area Power Authority, Colorado Public Utilities Commission {Nov. 2010). Tri-State
Generation and Transmission Associate, Inc., Resource Planning Presentation {June 10, 2010).



achievable and affordable. Within that legal framework, NRDC believes significant, cost-effective
reductions in the heat-trapping CO, from existing power plants can and must be made, and EPA must
begin that process forthwith.

In conclusion, the proposed carbon pollution standard for new power plants is another
important step that EPA has taken under President Obama to clean up and modernize the nation’s two
most polluting sectors — the power plants that provide our electricity, and the motor vehicles that move
us around. When the second round of carbon pollution and fuel economy standards for new cars and
light trucks are finalized later this summer, they will cut carbon pollution in half and double miles per
gallon, saving car-owners thousands of dollars at the pump and dramatically cutting our oil dependence.
Because of these standards, and the ones set for heavy duty trucks, America’s oil use is finally falling,
and is expected to continue falling as far as the eye can see, even as oil production grows.

Scientists and the public agree overwhelmly that it is time to start protecting our families and
the planet from the clear harm carbon pollution is causing. We owe it to our children to act now. Denial
won't change the facts about carbon. It won’t keep rising seas from eroding coastal property, just like it
won't stop the wind from carrying pollution from one state to the next, mercury from being a brain
poison, or soot from lodging in our lungs. Cleaning up pollution shouldn’t be about politics. It's about
fulfilling the promise to our families and our children that we will protect their health and their future

from dangerous air pollution.
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Program

World Business Summit on Climate Change
Shaping the sustainable economy
Copenhagen, 24-26 May 2009

COPENHAGEN
CLIMATE

tter climate

A Monday Morning Initiative



Sunday 24 May
Highlighting critical

1SSUeES.

09:30- REGISTRATION
12:30-13:30 LUNCH

13:30-14:00 OPENING CEREMONY (DOORS WILL CLOSE AT 13.29)
Plenary hall Welcome to the World Business Summit on Climate Change.
Opening address by
Ban Ki-moon, Secretary-General, United Nations

H.M.Q. Margrethe II of Denmark and H.R.H. The Prince Consort

Tim Flannery, Scientist and Author; Chairman of the Copenhagen Climate Council
Erik Rasmussen, Chief Executive Officer, Monday Morning; Founder of the Copenhagen
Climate Council

H.M.Q. Margrethe II of Denmark and H.R.H. the Prince Consort will oversee the opening.
Due to protocol reasons H.M.Q. and H.R.H. must be the last persons to enter the plenary
hall. We kindly ask all participants to be seated well in advance.

14:00-14:25 KEYNOTE ADDRESS B
Al Gore, former US Vice President
Introduced by
Lise Kingo, Executive Vice President and Chief of Staffs, Novo Nordisk

14:25-16:00 SHAPING THE NEW GREEN ECONOMY
Plenary hall Interactive debate
The international community is facing the twin challenges of dealing with the most
serious global economic crisis in decades and negotiating an ambitious agreement on
climate change. How can these two challenges be turned into opportunity? What policies,
incentives and investments will most effectively stimulate low-carbon growth? What are
the pathways to a sustainable, global economy?
Indra Nooyi, Chairwoman and Chief Executive Officer, PepsiCo
Fu Chengyu, Chief Executive Officer, China National Offshore Oil Corporation
Philippe Joubert, President, Alstom Power
Lars G. Josefsson, President and Chief Executive Officer, Vattenfall
Walter B. Kielholz, Chairman, Swiss Re
Alan Salzman, Chief Executive Officer, Vantage Point Venture Partners
Ditlev Engel, Chief Executive Officer, Vestas
Masamitsu Sakurai, Chairman, Ricoh
Carl-Henric Svanberg, Chief Executive Officer, Ericsson
Girish S. Paranjpe, Joint-Chief Executive Officer, Wipro
Sultan Al Jaber, Chief Executive Officer, Masdar
Li Zhengmao, Executive Board Member, China Mobile
Moderated by
Geoff Cutmore, Anchor, CNBC

16:00-16:30 BREAK



16:30-16:45 SPECIAL ADDRESS B

Plenary hall Dr. R. K. Pachauri, Director General, TERI; Chairman, Intergovernmental Panel on Climate Change
In conversation with
Katherine Richardson, Vice Dean, University of Copenhagen

16:45-17:00 SPECIAL SESSION: AVIATION H

Plenary hall  Despite progressively more efficient operations, emissions attributable to international
aviation represent 2% of the global total and continue to rise. Absent a global framework,
regional measures are being implemented that display promise but also raise concerns
related to fairness and evasion. Can 2009 deliver on the promise of a global framework to
address aviation emissions?
Giovanni Bisignani, Chief Executive Officer, IATA
Moderated by
Adam Aston, Energy and Environment Editor, BusinessWeek

17:00-18:00 GETTING TO COPENHAGEN

Plenary hall Panel discussion W
We are at a critical juncture, just six months before political leaders will gather at the UN
Climate Change Conference (COP15) in Copenhagen to negotiate an ambitious agreement
on climate change. What are the critical challenges and stumbling blocks on the road to
Copenhagen? How can the business community support the policy process leading up to
COP15 - and beyond?
Connie Hedegaard, Minister of Climate and Energy, Denmark
Xie Zhenhua, Vice Chairman, National Development and Reform Commission, China
Marthinus van Schalkwyk, Minister of Environmental Affairs and Tourism, South Africa
Erik Solheim, Minister of the Environment and International Development, Norway
Moderated by
Orville Schell, Director, Center on U.S.-China Relations, Asia Society

18:00-18:30 TRANSPORTATION TO RECEPTION

18:30-20:00 RECEPTION AT THE COPENHAGEN CITY HALL

Hosted by the City of Copenhagen
Klaus Bondam, Deputy Mayor, City of Copenhagen

INTERACTIVE DEBATE. WORKING GROUP. B KEYNOTE AND SPECIAL Il PANEL DISCUSSION.

Featuring key govern-
ment officials, Chief
Executive Officers, opin-
ion leaders and experts
interactive debates are
engaging and dynamic
sessions that involve all
participants in discuss-
ing the broad issues

on the Summit agenda
and how to implement
sustainable solutions.

Guided by a skilled
facilitator, working
groups are designed to
ensure the highest level
of interaction between
participants, with a
view to sharing experi-
ences, debating lessons
learned and creating
collaborative solutions
to complex problems.

ADDRESS.

These short interven-
tions provide a fresh
perspective and a per-
sonal view on climate
change from distin-
guished individuals.

These sessions are
high-level panel dis-
cussions in plenary,
where heads of state,
Chief Executive Offic-
ers and other thought
leaders high-light
critical issues and new
insights to inform the
Summit.



Monday 25 May
Showcasing innovative

solutions.

07:00-

08:30-09:40
Plenary hall

09:40-10:00
Plenary hall

10:00-10:30

10:30-12:30

12:30-14:00

REGISTRATION

INNOVATIVE BUSINESS PERSPECTIVES ON THE CLIMATE CHALLENGE

Panel discussion W

Meeting the climate challenge will require innovative approaches from businesses of
all sectors and geographies. How can we engage partners, suppliers and consumers in
developing and implementing new solutions? How can we involve some of the world’s least
privileged people in creating sustainable change?

Adam Werbach, Chief Executive Officer, Saatchi & Saatchi S

Sir Martin Sorrell, Chief Executive Officer, WPP

Paul Polman, Chief Executive Officer, Unilever

Jacqueline Novogratz, Chief Executive Officer, Acumen Fund

Harish Hande, Co-founder and Managing Director, SELCO Solar Light

Moderated by

Rick Duke, Director, Center for Market Innovation, Natural Resources Defense Council

KEYNOTE ADDRESS H

José Manuel Barroso, President, European Commission
Introduced by

Anders Eldrup, Chief Executive Officer and President, DONG Energy

BREAK

WORKING GROUPS IN PARALLEL #1

The morning sessions will showcase solutions and experiences, presented by CEOs of
leading global companies. The following topics will be addressed in working groups:
Technology push, Aud. 12

Technology collaboration, Room BV1

Financing the transition to a low-carbon economy, Room BV5

Energy efficiency, Aud. 11

Carbon market, Room 18 + 19

Forestry and sustainable land use, Room 21

Adapting to the effects of climate change, Room 20

Measurement and progress, Room 17

Value chain, Aud. 10

LUNCH



14:00-15:45

15:45-16:15

16:15-17:40
Plenary hall

17:40-18:00
Plenary hall

18:00-18:30

18:30-23:00

WORKING GROUPS IN PARALLEL #2

The afternoon sessions will address policy incentives and public-private partnerships.
What will it take to achieve rapid scaling-up of best practices? How can business and
governments work together to make the transition to a low-carbon, sustainable econo-
my? The following topics will be addressed in working groups:

Technology push, Aud. 12

Technology collaboration, Room BV1

Financing the transition to a low-carbon economy, Room BV5

Energy efficiency, Aud. 11

Carbon markets, Room 18 + 19

Forestry and sustainable land use, Room 21

Adapting to the effects of climate change, Room 20

Value chain, Aud. 10

BREAK

RAPID TRANSFORMATION TO A LOW-CARBON ECONOMY:

WHAT WILL IT TAKE?

Panel discussion W

The entrepreneurial drive of business coupled with policies to facilitate large-scale
investment in clean technologies and infrastructure can ensure rapid transformation
to a low-carbon economy. But what mechanisms, policy instruments, metrics and new
structures will be required to accelerate transformation?

Tony Hayward, Group Chief Executive, BP

Bjorn Stigson, President, World Business Council for Sustainable Development

Alan Salzman, Chief Executive Officer, Vantage Point Venture Partners

Frank Appel, Chief Executive Officer, Deutsche Post

Samuel A. DiPiazza, Jr., Chief Executive Officer, PricewaterhouseCoopers

Rob Morrison, Chairman, CLSA Asia-Pacific Markets

Steve J. Lennon, Managing Director, Eskom

Lise Kingo, Executive Vice President and Chief of Staffs, Novo Nordisk

Moderated by

Steve Howard, Chief Executive Officer, The Climate Group

With reflections from

Lord Michael Jay, Globe International Advisory Board member

SPECIAL ADDRESS =

Cate Blanchett, Artistic Co-Director, Sydney Theatre Company
Introduced by

Tim Flannery, Chairman, Copenhagen Climate Council

TRANSPORTATION TO DINNER

OFFICIAL DINNER AT THE DANISH NATIONAL ARTGALLERY
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Presenting a business

vision.

07:30-

09:00-10:40
Plenary hall

10:40-11:00
Plenary hall

11:00-11:45

11:45-13:00
Plenary hall

13:00-14:00
Plenary hall

14:00-15:30

REGISTRATION

BUSINESS ACTION ON CLIMATE CHANGE AND THE NEW POLICY FRAMEWORK
Interactive debate

This session will present and discuss a shared business vision for a new global framework
for tackling climate change - and a fundamental shift that has the potential to mark the
beginning of the next industrial revolution. What is required to achieve green, sustainable
growth? How can business take forward the outcomes and recommendations of the Sum-
mit to secure an ambitious agreement at COP15?

Anders Eldrup, Chief Executive Officer and President, DONG Energy

Shai Agassi, Founder and Chief Executive Officer, Better Place

Samuel A. DiPiazza, Jr., Chief Executive Officer, PricewaterhouseCoopers

James E. Rogers, Chairman, President and Chief Executive Officer, Duke Energy

David Blood, Senior Partner, Generation Investment Management

Sir Crispin Tickell, Director, James Martin Institute for Science and Civilization, Oxford University
Moderated by

Nik Gowing

SPECIAL SESSION: MARITIME H

The shipping industry transports more than 90% of the world’s trade and is responsible for
nearly 4% of its greenhouse gas emissions. These emissions are projected to grow by 30%
by 2020, and currently fall outside any international treaty. What action is the sector taking
to address climate change?

Nils Smedegaard Andersen, Group Chief Executive Officer, A. P. Mgller — Mcersk

Andreas Chrysostomou, Chairman, Marine Environment Protection Committee, IMO

Moderated by

James Kanter, Reporter, International Herald Tribune

BREAK

ENGAGING THE WIDER PUBLIC: THE ROLE OF COMMUNICATION IN CLIMATE CHANGE
Panel discussion ®

Global awareness of the threat of climate change pales in comparison to the number of
people that will be directly affected by its impacts. Until this gap is bridged, visionary ac-
tion by business and political leaders will continue to be difficult. But the message is hard
to get across, and there is a need for innovation in communication. How can communica-
tors advance the dialogue, raise awareness and spur meaningful climate action?

CLOSING: TAKING THE RECOMMENDATIONS FORWARD

The result of the Summit - The Copenhagen Call - will be presented to the Danish
Government, who will take the recommendations forward. How can business be a strong
ally to politicians in tackling the climate challenge, in Copenhagen and beyond?

Lars Lgkke Rasmussen, Prime Minister of Denmark

Tim Flannery, Chairman, Copenhagen Climate Council

Li Xiaolin, Chairwoman and Chief Executive Officer, China Power International Development
Yvo de Boer, Executive Secretary, UNFCCC

Moderated by

John Harwood, Chief Washington Correspondent, CNBC

LUNCH



Working group 01

Technology push
Room 12

CHAIR:
Tony Hayward, Group Chief Executive, BP

FACILITATOR:

Dan Kammen, Co-Director, Berkeley Institute for the
Environment

SPEAKERS:

Lars G. Josefsson, President and Chief Executive Officer,
Vattenfall

Prasad Menon, Managing Director, Tata Power

Mikael Lilius, Senior Advisor, Fortum

Graeme Sweeney, Executive Vice President, Future Fuels
and C02, Royal Dutch Shell; Chairman, European Technology
Platform for Zero Emission Fossil Fuel Power Plants (ETP-ZEP)
Sir David King, Director of the Smith School of Enterprise
and the Environment, University of Oxford

Christopher Bunting, Secretary General, International Risk
Governance Council

The commercialization of new low-carbon technologies
will be crucial to the sustained reduction of green-
house gas emissions. The real challenge is pushing
these technologies down the learning curve, reducing
costs and facilitating commercial-scale deployment.
Many potentially relevant technologies exist, and policy
makers should avoid ‘picking winners’ and develop a
portfolio strategy for supporting commercialization.

What is important is a solid understanding of where
some of the most important technological tools lie on
the learning curve and their potential to displace emis-
sions and reach commercially competitive costs. This
session will examine several important technology
options, discuss progress to date and prospects with
regard to deployment at scale. Among the technologies
in focus will be next generation biofuels, electric cars,
and carbon capture and storage. Speakers will discuss
the practical work being undertaken in these areas.

The session will then discuss the types of policy sup-
port most appropriate to moving each technology to the
next stage on the learning curve and closer to commer-
cialization.

This session is organized by the 3C initiative.



Working group 02

Technology diffusion and collaboration

Room BV1

CHAIR:

Bjorn Stigson, President, World Business Council for
Sustainable Development

SPEAKERS:

Ditlev Engel, President and Chief Executive Officer, Vestas
Wind Systems

James E. Rogers, Chairman, President and Chief Executive
Officer, Duke Energy

Luis Neves, Vice President Corporate Responsibility,
Deutsche Telekom

Jukka Uosukainen, Director General, International Affairs
Unit, Ministry of Environment, Finland; former Chair of the
UNFCCC Expert Group on Technology Transfer

DISCUSSION LEADERS:

Gerd Leipold, Executive Director of Greenpeace International
Joan MacNaughton, Senior Vice President, Power and
Environmental Policies, Alstom Power

Christian Kornevall, Director, Energy Efficiency in Buildings
Project, World Business Council for Sustainable Development

This workshop will bring the business perspective

on keys to the successful deployment of low-carbon
technology to the UNFCCC process. These discussions
will provide an overview of business strategies on
technology diffusion and center on the following issues:
What are the necessary steps to achieve a low-carbon
economy in the next ten years? What barriers to the
deployment of clean technologies need to be overcome?
Why is technology collaboration so important in our
competitive world?

The morning session will be driven by global business
leaders from the utilities, renewables manufacturing,
and information and communications technology sec-
tors as well as experts on technology transfer under the
UNFCCC. They will walk through the challenges, priori-
ties and potential to deploy low-carbon technologies

in the short term, and will recommend key elements

to be included in the Copenhagen agreement to ensure
the development of pathways towards a low-carbon
economy.

These pathways will require large changes in power
generation, mobility, buildings, and industry and
consumer choices. The afternoon session will continue
with an interactive roundtable discussion on those four
areas, driven by recognized leaders with vast experi-
ence within the UNFCCC process. Each of these areas
faces distinct challenges when it comes to fully deploy-
ing established technologies and each necessitates
specific policy responses. Discussion in this session will
focus on identifying the main barriers for technology
deployment and policy recommendations based on suc-
cessful collaborative experiences in the private sector.

This session is organized by the World Business
Council for Sustainable Development



Working group 03

Financing the transition

to a low-carbon economy

Room BV5

CHAIR:

Alan Salzman, Chief Executive officer, Vantage Point
Venture Partners

FACILITATOR:

Dominic Waughray, Senior Director, Head of Environmental
Initiatives, World Economic Forum

DISCUSSION LEADERS:

Anne Kelly, Senior Vice President, Director for Corporate and
Policy Programs, Ceres

David Blood, Managing Partner, Generation Investment
Management

Jacqueline Cramer, Minister of Environment, Netherlands
James Cameron, Vice Chairman, Climate Change Capital
Jon Williams, Partner, Sustainability and Climate Change,
PricewaterhouseCoopers

Rob Lake, Head of Sustainability, APG Asset Management;
IIGCC and P8 group of pension funds

Shilpa Patel, Chief, Climate Change, Environment and Social
Development Department, International Finance Corporation
Nick Robins, Head of Climate Change Centre, HSBC

Experts agree that addressing the challenge of climate
change will involve a radical mobilization of finance.

A report prepared by the World Economic Forum and
New Energy Finance in January 2009 estimates an aver-
age annual investment of over $500 billion is required
from now through 2030 in renewable energy and en-
ergy efficiency technologies alone. In the context of the
current economic situation whereby debt and equity
financing for all but the most risk-free investments has
dried up, developing and developed countries alike are
faced with fast-growing public sector deficits and amid
a global slowdown in capital flow.

Public spending will have to be prioritized. But public
finance is clearly not available on the scale required to
tackle the problem alone. Prior to the credit crunch, the
volume of private investment directed towards clean
energy projects were growing quickly; the challenge for
2009 will be to sustain this scale-up in clean energy in-
vestment in the midst of a global economic downturn.

This working group will discuss innovative mecha-
nisms to leverage the finance that is required across
different regions and economic sectors. A particular
issue for consideration will be how best to link the eco-
nomic recovery and climate agendas.

This session is organized by the World Economic
Forum’s Climate Change Initiative.



Working group 04

Energy efficiency
Room 11

CHAIR:
Dr. Frank Appel, Chief Executive Officer, Deutsche Post DHL

FACILITATOR:
Peter Head, Director, Arup

SPEAKERS:

Nicky Gavron, Assembly Member, Greater London Authority
Peder Holk Nielsen, Executive Vice President, Novozymes
Jim Leape, Director General, WWF International

Kunihiko Shimada, Principal International Negotiator,
Ministry of the Environment, Japan

David Rosenberg, Chief Executive Officer, Hycrete
Senator Tim Wirth, President, United Nations Foundation
Werner Schnappauf, Director General, BDI

Stefan Denig, Vice President, Head of Corporate
Communications, Siemens

Increasing energy efficiency has long been considered
a big win for the three priorities of economic growth,
environmental sustainability, and energy security.
Some studies suggest that the payback from improved
efficiency could cover most if not all of the expected
cost of other emissions reductions efforts. Myriad eco-
nomically beneficial opportunities have been identified
at both corporate and societal levels, yet mobilizing
resources towards these activities remains elusive.

It is not for lack of effort. Numerous policy and best
practice initiatives have been implemented over the
years to try to overcome market imperfections and in-
centive issues associated with inefficient energy use in
buildings, white goods, transportation, and even heavy
industry. Yet the impact remains small, and action
tends to be dominated by entrepreneurial initiatives
not designed to scale.

This session will address the challenge of commercial-
izing the energy efficiency opportunity at scale. Look-
ing at the sectors with the most efficiency improvement
potential (urban infrastructure/buildings, white goods/
consumer products, transportation, and possibly heavy
industry), the session will look at the technological
approaches, business strategies, and policy initiatives
that offer the most promise of achieving large-scale ef-
ficiency improvements by engaging commercial actors.

This session is organized by the 3C initiative.



Working group 05

Carbon markets
Room 18/19

CHAIR:

Samuel A. DiPiazza, Jr., Chief Executive Officer,
PricewaterhouseCoopers International

FACILITATORS:

Henry Derwent, President and Chief Executive Officer,
International Emissions Trading Association

Abyd Karmali, Global Head of Carbon Markets, Bank of
America Merrill Lynch

RAPPORTEUR:
Mark Kenber, Policy Director, The Climate Group

SPEAKERS:

Jos Delbeke, Deputy Director-General for the Environment,
European Commission

Mahesh Babu, Chief Executive Officer, IL&FS Eco-Smart

Ian Marchant, Chief Executive Officer, Scottish and Southern
Energy

James E. Rogers, Chairman, President and Chief Executive
Officer, Duke Energy

Zhengrong Shi, Chief Executive Officer, Suntech Power

Caio Koch-Weser, Vice Chairman, Deutsche Bank Group

Tracy Wolstencroft, Managing Director, Goldman Sachs

The focus of these discussions will be to understand
and communicate, from a business perspective, the
strengths and weaknesses of current carbon markets as
a tool for incentivizing cost-effective emission reduc-
tions and the adoption of low-carbon technologies and,
on this basis, to make recommendations on the reform
and global scale-up of carbon markets in future interna-
tional policy.

The morning session will focus on experiences with
carbon markets to date, both their successes and short-
comings, with a view to taking forward key lessons
with regard to emissions reductions, technology devel-
opment and transfer, competitiveness impacts and cost
reductions. The markets to be considered include the
EU ETS and other national/regional trading schemes,
the Kyoto flexible mechanisms (CDM and JI) and the
emerging voluntary carbon market.

Afternoon discussions will build on the conclusions
from the morning and begin with provocative propos-
als on possible roles and strategic developments for the
carbon market in future international climate policy.
Key elements of the discussions will include: how
carbon markets can best drive the deployment of low
carbon technologies; whether and how national and
regional trading schemes should be linked to create a
more unified global carbon market and the mechanisms
for doing so; the future of the project-based mecha-
nisms and the role of programmatic and sectoral ap-
proaches; necessary institutional frameworks; and the
interaction between carbon markets and other policy
instruments.

This session is organized by The Climate Group with
the International Emissions Trading Association and
the Carbon Markets and Investors Association



Working group 06

Forestry and terrestrial carbon

Room 21

CHAIR:
Rob Morrison, Chairman, CLSA Asia-Pacific Markets

FACILITATOR:

John Elkington, Founding Partner and Director, Volans

RAPPORTEUR:

Tim Flannery, Chairman, Copenhagen Climate Council

SPEAKERS:

Achim Steiner, Executive Director, United Nations
Environment Programme

Audun Rosland, Senior Advisor on Climate Change,
Norwegian Pollution Control Authority

Gavin Neath, Senior Vice President, Unilever

Helmy Abouleish, Vice Chairman and Managing Director,
Sekem Group

James Griffiths, Co-Leader, The Forests Dialogue; Managing
Director, World Business Council for sustainable Development

Jens Riese, Senior Partner, McKinsey & Company

Ralph Ashton, Convenor and Chair, Terrestrial Carbon Group
Stefan Reichenbach, Global Head, Environmental Markets,
Thomson Reuters

Thomas Lovejoy, President, Heinz Center for Science,
Economics, and the Environment

Marc D. Stuart, Founder, Director of New Business
Development, EcoSecurities

This working session will address the sequestration ca-
pacity of natural ecosystems as well as policy, market-
based and private sector approaches to maximize their
use in a long-term global climate change agreement.

The world’s terrestrial landscapes contain an estimated
2,300 Gt of carbon stored in vegetation and land. The
release of greenhouse gases from these landscapes -
particularly from land clearing of tropical forests and
degradation of agricultural soils - is contributing an es-
timated 20% of global emissions. The scale and diversity
of terrestrial carbon opportunities make it a vital and
cost effective means of reducing greenhouse gas emis-
sions; indeed, it is difficult to envision a policy scenario
that reduces emissions on the scale required without
comprehensively including forestry and agriculture.

The scale of the challenge, however, is well beyond the
means of the public sector. What is the current state of
the science, the potential of policy and the best strat-
egy to mobilize the private sector? Do the challenges
posed by terrestrial carbon lend themselves to market
based solutions? If so, how do we deal with issues of
permanence, leakage, monitoring, transparency and
carbon property rights, all of which are fundamental

to successfully working markets? This session will
highlight emerging scientific findings and discuss the
various spheres and approaches that demonstrate the
most potential for bilateral and multilateral processes.
It will consider actions being undertaken by private sec-
tor firms, and discuss holistic market-based approaches
that not only reduce carbon but measurably contribute
to sustainable development.

This session is organized by the Copenhagen Climate
Council.



Working group 07

Adapting to climate change through
strategic planning and collaboration

Room 20

CHAIR:
Steve J. Lennon, Managing Director, Eskom

FACILITATORS:

Laurent Corbier, Vice President Sustainable Development
and Continuous Improvement, Areva

Wendy Poulton, General Manager, Sustainability and
Innovation, Eskom

SPEAKERS:

Andrew Brandler, Chief Executive Officer, CLP Holdings
Jeremy Hobbs, Executive Director, Oxfam International
Jan Dell, Vice President, Energy and Chemicals, CH2MHill

Claude Nahon, Senior Vice President, Sustainable
Development and Environment, EDF Group

David Bresch, Director, Head Sustainability and Emerging
Risk Management, Swiss Re

Youssef Nassef, Manager, Adaptation, UNFCCC Secretariat

Mr Mirza Shawkat Ali, Deputy Director, Bangladesh
Department of Environment

Hendro Sangkoyo, Delegation of Indonesia

Saleem Hugq, Senior Fellow, Climate Change, International
Institute for Environment and Development

David Stevenson, Director Policy, Planning and Strategy,
United Nations World Food Program

Alan Miller, Principal Climate Change Specialist,
International Finance Corporation

It is now acknowledged that even if greenhouse gas
emissions are successfully reduced through mitigation
actions, some climate change impacts will be unavoid-
able. Adaptation to a changing climate is therefore nec-
essary as temperatures will continue to rise, bringing
both short- and longer-term impacts.

These impacts will vary across different business sec-
tors in different geographies. Business stakeholders
will also be affected in different ways. From a business
perspective, climate change is likely to affect the loca-
tion, design, operation of infrastructure, and marketing
of products and services. From a human perspective,
climate change will have socioeconomic implications
for workforces and markets.

Business must therefore not only adapt its own opera-
tions, but can play a role in working with government
and civil society to prepare for and avoid the worst cli-
mate impacts. This will require a holistic and long-term
planning perspective, encompassing different levels of
activity (including international, national, and local)
and engaging different stakeholders. An international
climate change framework is an important stimulus to
drive change at the national and local levels and busi-
ness experience and input can be shared at every step.

This session will therefore focus on direct business
experience in adapting to climate change. Drawing from
these experiences, we will highlight policy recommen-
dations to the international energy and climate debate
to support the scaling-up of global adaptation actions.

This session is organized by the World Business Council
for Sustainable Development.



Working group 08

Measuring and communicating progress

Room 17/

CHAIR:

Lise Kingo, Executive Vice President and Chief of Staffs,
Novo Nordisk

FACILITATOR:

Lord Michael Hastings of Scarisbrick, Global Head of
Citizenship and Diversity, KPMG International

SPEAKERS:

Paul Dickinson, Chief Executive Officer, Carbon Disclosure
Project

Marcel Jeucken, Head of Responsible Investment, PGGM;
Principle of Responsible Investment Board designate

Robert Bailis, Professor, Yale University

Lu Youqing, Vice President, China Aluminum Corporation
(Chinalco)

Mats Forsberg, Chief Executive Officer, Bring CityMail

Jeff Seabright, Vice President, Environment and Water
Resources, The Coca-Cola Company

The Bali Action Plan calls for mitigation activities that
can be measured, reported and verified (MRV). That ac-
tions can be quantified will be essential for the integ-
rity of a post-2012 climate agreement more robust and
ambitious than the Kyoto Protocol. The quantification
of greenhouse gases outputs must become as timely
and reliable as the statistics for employment, trade or
financial flows.

Many companies are gaining experience in non-finan-
cial reporting. Whether for compliance with a carbon
cap-and-trade scheme or for voluntary disclosure in the
Carbon Disclosure Project and the UN Global Compact
Communication on Progress, thousands of compa-

nies have started to monitor, review and publish their
carbon or greenhouse gases emissions. Cities and other
organizations with climate strategies are also adopting
similar practices.

This workshop will propose a qualitative assessment

of current reporting experiences and will aim to make
specific recommendations towards a universal report-
ing standard. It will consider how to report actual
emissions as well as assess the progress of policies,
technology development and other mitigation actions
that factor into UNFCCC discussions. It will further
discuss barriers and opportunities to improve reporting
practices towards the requirements of a robust interna-
tional MRV framework.

This session is organized by the UN Global Compact.



Working group 09

Value chain
Room 10

CHAIR:
Paul Polman, Chief Executive Officer, Unilever

FACILITATOR:

Aron Cramer, President and Chief Executive Officer,
Business for Social Responsibility

SPEAKERS:

Per Falholt, Executive Vice President, Research and
Development, Novozymes

Peter Graf, Chief Sustainability Officer, SAP

Marckus Reckling, Executive Vice President, Corporate
Development, Deutsche Post

Seren Stig Nielsen, Senior Director, Health, Saftery, Security
and Environment, MaerskLine

The networked nature of business operations means
that effective action to reduce climate impacts will
require working through the dense value chains upon
which all companies - and consumers - rely. Through
the lens of corporate strategy and operations, the chal-
lenge of achieving consistent measurement frame-
works, supply chain partnerships, and enabling public
policy frameworks, this workshop will examine the
role that value chains can play in addressing climate
change.

This two-part discussion will enable participants to un-
derstand current contexts; hear about existing innova-
tions; identify current barriers, and develop a roadmap
for action. The morning will feature brief presentations
from companies actively looking at value chain ap-
proaches to climate, followed by breakout group discus-
sions that will look at four distinct “building blocks” of
a comprehensive approach that both reduces impacts
and looks at innovative solutions.

The afternoon will discuss and gather highlights from
breakout group deliberations to develop a set of recom-
mended steps for business and government to guide
the creation of frameworks to shape sustainable value
chains, from natural resource sourcing to product use
and end-of-life considerations.

This session is organized by Business for Social
Responsibility.
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Federal Eye

Are secret, dangerous
ingredients in your food?

By Kimberly Kindy April 7 &
Food

manufacturers are routinely exploiting a “legal
loophole” that allows them to use new chemicals in
their products, based on their own safety studies,
without ever notifying the Food and Drug
Administration, according to a new report by an

environmental and consumer advocacy group.

Natural Resources Defense Council identified 56
companies that were marketing products using 275
chemicals that the company’s hired experts decided
met federal safety standards, known as Generally
Recognized as Safe (GRAS). However, the science
behind those safety findings and the use of the
chemicals was disclosed to the FDA in only six
instances. The New York-based NRDC called its
report “Generally Recognized as Secret” and said the
lack of transparency with the GRAS process is

a public health threat.

Social Surface: Politics

RT @PostReid: Win RT
@ArthurDelaneyHP:
@samsteinhp Feta World Peace

@AaronBlakeWP 55mago

Minnesota restaurant charges ?
minimum wage fee? after state
wage hike
http://t.co/gtaseMtori1

@postpolitics 55m ago

Iam hosting Michael Smerconish's
show from 9-12 on Sirius XM.
Tune in!
http://t.co/6ZREAxqCky

@TheFix 55mago


http://www.washingtonpost.com/blogs/federal-eye/
http://www.washingtonpost.com/kimberly-kindy/2011/03/02/ABPCV8M_page.html
mailto:kindyk@washpost.com?subject=Reader%20feedback%20for%20%27Are%20secret,%20dangerous%20ingredients%20in%20your%20food?%27
http://www.nrdc.org/food/safety-loophole-for-chemicals-in-food.asp
http://www.washingtonpost.com/wp-tran/politics/socialsurface
http://www.twitter.com/AaronBlakeWP
http://twitter.com/PostReid
http://twitter.com/ArthurDelaneyHP
http://twitter.com/samsteinhp
http://www.twitter.com/postpolitics
http://t.co/gtaseMtor1
http://www.twitter.com/TheFix
http://t.co/6ZREAxqCky

“If you don’t know when (an additive) is being used,
how can you determine if it’s safe?” said Thomas
Neltner, a chemical engineer and co-author of the
study that was presented Monday at a Grocery
Manufacturers Association’s Science Forum at

Washington.

In a prepared statement, the GMA defended

the GRAS process, saying, “It is a very thorough and
comprehensive process that has, under the current
law provided FDA with authority to challenge the
improper marketing of an ingredient as GRAS, and if
necessary, act to remove products containing that

ingredient from the food supply.”

The FDA said that although the law allows for food
manufacturers to make their own safety
determinations, the agency “encourages companies
to consult with the agency when developing new
ingredients.” Ultimately, the FDA said,
manufacturers “are responsible for ensuring that

their food products are safe and lawful.”

NRDC said that Food Additives Amendment of 1958
was enacted, the GRAS process was meant to apply
to innocuous additives like vinegar. Instead, it is
commonly used for chemicals that are potentially
dangerous and have never before been in the
American food supply. For example, until recently,

artificial transfats were considered GRAS but the



FDA has now deemed them dangerous, saying
they cause as many as 7,000 deaths from heart

disease each year.

The organization said its findings are “likely the tip of
the iceberg,” since the scientific work and GRAS
determinations are not publicly disclosed and
therefore difficult to track down. The organization
spent more than a year reviewing trade journals and
talking to food additive consultants to identify the 56
companies that frequently make their own safety

determinations.

The FDA’s food additive process allows companies to
take several paths to determine the safety of new

chemicals or other ingredients.

The most transparent and rigorous path involves
companies submitting a food additive petition —
along with the science behind why they think the
ingredient is safe — to the FDA in an effort to

gain formal approval from the agency. Companies
use the FDA approvals to promote the safety of their

products.

The other, non-public path that NRDC examined
allows companies to determine GRAS status on their

own without notifying the FDA.

A third path allows companies to voluntarily submit

their own GRAS determinations for FDA review and



sign off, but they may withdraw the petition if the
agency is worried about the safety of the

additive. The agency announces the withdrawal but
does not disclose whether it had safety concerns.
The company may then go ahead and use its own
GRAS determination to use the additive in products
anyway. The NRDC found that one in every five
GRAS petitions were either rejected by the FDA or

the company voluntarily withdrew their petition.

NRDC'’s report also calls on the FDA to petition
Congress for a new law that would require
manufacturers to submit their safety determinations
to the agency for review and approval. The council
said it is encouraging consumers to “demand” that
their grocery stores and their favorite brands sell
only food products with ingredients that the FDA has

found to be safe.

At Monday’s event, the Grocery Manufacturers
Association also announced a new food additive
research center it has helped create at Michigan State
University, which will be called the Center for
Research on Ingredient Safety (CRIS). GMA’s chief
science officer, Leon Bruner, said the center will
operate independent of the association and will
review the safety of ingredients, train future food
toxicologists and serve as an “independent and
credible source” for the public, news organizations

and the industry.



Kimberly Kindy is a government accountability reporter at The
Washington Post.
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Drug critic slams FDA over antibiotic oversight in
meat production

Mon, Jan 27 2014

By P.J. Huffstutter and Brian Grow

(Reuters) - The United States Food and Drug Administration allowed 18 animal drugs to stay on the market even after an
agency review found the drugs posed a "high risk" of exposing humans to antibiotic-resistant bacteria through food supply,
according to a study released Monday by the Natural Resources Defense Council.

The study by the NRDC, a non-governmental group that criticizes the widespread use of drugs in the meatindustry, is the
latest salvo in the national debate over the long-standing practice of antibiotic use in meat production. Agribusinesses say
animal drugs help increase production and keep prices low for U.S. consumers, while consumer advocates and some
scientists raise concerns over antibiotic-resistant bacteria.

The FDA stirred the debate late last year when it unveiled guidelines for drug makers and agricultural companies to
voluntarily phase out antibiotic use as a growth enhancer in livestock. The agency said those guidelines were an effort to
stem the surge in human resistance to certain antibiotics.

Butthe NRDC's studyfound the FDAtook no action to remove 30 antibiotic-based livestock feed products from the market
even after federal investigators determined many of those antibiotics fell short of current regulatory standards for protecting
human health.

NRDC studied a review conducted by the FDA from 2001 to 2010 that focused on 30 penicillin and tetracycline-based
antibiotic feed additives. The drugs had been approved by regulators to be used specifically for growth promotion of
livestock and poultry - essentially to produce more meat to sell.

The FDA, in a statement, said it began a review of older, approved penicillin and tetracycline products in 2001, and issued
letters to companies who made the products asking for additional safety data.

"Based on its review of this and other information, the Agency chose to employ a strategy that would more broadly address
the concerns about the production use of medicallyimportant antimicrobials in food-producing animals," the FDA said.

Some academics specializing in antibiotic resistance criticized the NRDC's study, saying that the findings do not reflect
current regulatory standards because some of the drugs have been withdrawn from the market.

Theyalso saythat the study assessed FDA safety guidelines that have been replaced with more stringent standards.

Dr. Randall Singer, associate professor of epidemiology at the University of Minnesota, told Reuters that drug makers and
the U.S. livestock industry are phasing out antibiotics used principally for growth promotion.

"We have been telling (both of) them for years to be prepared for the elimination of growth promotion and feed efficiency
labeling because you cannot make that change overnight," said Singer, who reviewed the NRDC report for Reuters.

The NRDC, which reviewed more than 3,000 pages of documents through a federal Freedom of Information Act request,
said it found evidence to suggest nine of the drugs are still on the market and used by livestock producers. Reuters was not
able to independently verify that detail immediately.

One of the drugs still on the marketis animal health company Zoetis Inc's Penicillin G Procaine 50/100, which is fed to
poultryin part to aid in weight gain.

The NRDC says the FDAtwice laid outits concerns to that drug maker that the product failed to meet safety regulations. The
unnamed original sponsor of the drug apparently disputed the regulators' findings, according to excerpts from a 1997 letter
sent to the FDAand included in documents obtained by the NRDC.

Aspokeswoman for Zoetis, a unit of Pfizer Inc that owns the drug today, said the company alreadyis working to phase out
use of the drug for growth promotion as part of the new FDA guidelines and is planning to relabel the drug for more limited
purposes.

Once companies remove farm-production uses of their antibiotics from drug labels, it would become illegal for those drugs

to be used for those purposes, Deputy FDA Commissioner Michael Taylor told reporters recently. Athough the program is
meant to be voluntary, Taylor said the FDAwould be able to take regulatory action against companies that fail to comply.

http://mww.reuters.com/assets/print?aid=USBREAO0Q1KT20140128 1/2
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In its statement on Monday, the FDA said itis "confident thatits current strategy to protect the effectiveness of medically
important antimicrobials, including penicillins and tetracyclines, is the most efficient and effective way to change the use of
these products in animal agriculture."

NRDC attorney Avinash Kar, one of the study's authors, said the group's findings raise questions about whether regulators
will be effective in enforcing the new guidelines.

"The FDA's failure to act on its own findings about the 30 reviewed antibiotic feed additives is part of a larger pattern of delay
and inaction in tackling livestock drug use that goes back four decades," Kar told Reuters.

(Reporting By P.J. Huffstutter in Chicago and Brian Grow in Atlanta; Editing by David Greising, Amanda Kwan and Kenneth
Maxwell)

© Thomson Reuters 2014. All rights reserved. Users may download and print extracts of content from this website for their
own personal and non-commercial use only. Republication or redistribution of Thomson Reuters content, including by
framing or similar means, is expressly prohibited without the prior written consent of Thomson Reuters. Thomson Reuters
and its logo are registered trademarks or trademarks of the Thomson Reuters group of companies around the world.

Thomson Reuters journalists are subject to an Editorial Handbook which requires fair presentation and disclosure of
relevantinterests.

This copy is for your personal, non-commercial use only. To order presentation-ready copies for distribution to colleagues,
clients or customers, use the Reprints tool at the top of any article or visit: www.reutersreprints.com.

http://mww.reuters.com/assets/print?aid=USBREAO0Q1KT20140128

22


http://blogs.reuters.com/search/journalist.php?edition=us&n=davidgreising&
http://www.reutersreprints.com/

Attachment 26



April 2010

Still Poisoning

the Well

Atrazine Continues to Contaminate
Surface Water and Drinking Water in the
United States

Authors
Mae Wu

Mayra Quirindongo
Jennifer Sass

Andrew Wetzler

THE EARTH'S BEST DEFENSE



About NRDC

The Natural Resources Defense Council (NRDC) is a national nonprofit environinental organization with mote 1than
1.3 million members and online activists. Since 1970, our lawyers, scientists, and otlier environmental specialists have
worked to protect the world’s uatural resources, public health, and the environment. NRDC has offices in New York
Ciry, Washingron, D.C., Los Angeles, San Francisco, Chicago, Montana, and Beijing. Visit us at www.nrdc.org,

Acknowledgments

The Natural Resources Defense Council gratefully acknowledges the Park Foundation for its generous support of
our work. The authors would also like to thank those people that provided review and comments on this report,
including NRDC scientific staff and scientific experts from government and academia,

NRDC Director of Communications: Phil Guis

NRDC Deputy Director of Communications: Lisa Goffredi
NRDC Publications Director: Anthony Clark

Production: Tanja Bos, tanja@bospoint.com

Copytight 2010 by the Nawral Resourees Defense Council.

Thas repart 1s prnted on paper that 1s 100 percent post-consumer recycled fiber, processed chlonne free.



Table of Contents

Executive Summary
Chapter 1: A Fresh Look at the Harmful Effects of Atrazine

Chapter 2: Revisiting the Problem of Atrazine Contamination and Inadequate
Attempts to Address It

Chapter 3: Atrazine Contamination Continues to be a Widespread Problem
Chapter 4: Recommendations for Curbing Atrazine Contamination
Appendix (Full Atrazine Monitoring Program Data)

Endnotes

14

16



Still Poisoning the Well: Atrazine Continues to Contaminete Surfece Weter end Drinking Water in the United Stetes

Executive Summary

atersheds and drinking water systems across the nation remain at risk

for contamination from the endocrine-disrupting pesticide atrazine. An

herbicide linked to harm to wildlife and humans, atrazine is the most

commonly detected pesticide in U.S. waters. Although banned in the European Union

in 2004, atrazine is still one of the most widely used pesticides in the United States.

In our 2009 report, Possoning the Well, NRDC
obtained and analyzed results of surface water and
drinking water monitoring data for atrazine and found
pervasive contamination of watersheds and drinking
water systerns across the Midwest and Southern
United States. This new report summarizes scientific
informartion thar has emerged since the publication
of our initial report. Findings based upan updated
monitoring data on the presence of atrazine in surface
water and drinking water draw attention to the
continuing problem of atrazine contamination and the
insufficient efforts by the EPA to protect human health
and the environment.

Pervasive Contamination of Watersheds
and Drinking Water Continues

Watersheds

Owr analysis of the atrazine monitoring data taken
from twenty watersheds berween 2007 and 2008
confirms that surfaces waters in the Midwestern
United States continue to be pervasively contaminated
with atrazine.

u  All twenty watersheds showed detectable levels of
atrazine, and sixteen had average concentrations
above 1 part per billion (ppb)—the level that has
been shown to harm plants and wildlife.

=  Eighteen of the monitored wartersheds were
intermittently severely contaminated with ar
least one sample above 20 ppb. Nine had a peak
concentration above 50 ppb, and three warersheds
had pezk maximum concentrations exceeding
100 ppb.

#  The Big Blue River watershed in Nebraska had the
highest maximum concentration of any watershed
tested—147.65 ppb, detecred in May 2008,

Drinking Water

NRDC also analyzed atrazine monitoring data taken

berween 2005 and 2008 from drinking water systems

located all across the United States. Our analysis paints
an equally disturbing picture about drinking water
contamination.

s 80 percent of the raw water (untreated) and
finished water (ready for consumption) samples
taken in 153 drinking water systems contained
atrazine.

Atrazing has heen detected in watersheds and drinking water systems across the Midwest and Southern

United States. View maps of atrazing contamination online at www.nrdc.orgfhealth/atrazine/
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»  Ofthe 153 drinking water systems monitored,100
systems had peak maximum concentrations of
atrazine in their raw water that exceeded 3 ppb.
Two-thirds of these 100 systems also had peak
maximum concentrations of atrazine that exceeded
3 ppb in the finished water.

»  Six warer systems had high enough atrazine levels
to exceed the EPA drinking water standard of
3 ppb.

These results represent only a sampling of public water
systems in the United States. Thousands more drinking
water systems may be unknowingly contaminated with
arrazine, since the federal government only requires
monitoring four times a year—compared to the more
frequent weekly and bi-weckly monitoring data that
we analyzed here. As such, the full extent of atrazine
contamination of watersheds and drinking water
systems across the United States is unknown.

Harm from Atrazine Exposure is Well
Documented

The dangers associated with atrazine use have been
well documented, and scientific data continue to
emerge that further bolster the health concerns
associated with atrazine exposure, The pesticide is an
endocrine disruptor, impairs the immune system, and
is associated with birth defects. The adverse effects of
exposure to atrazine are particularly harmful during
critical periods of development. And in the presence
of other pesticides, atrazine works synergistically to
increase the toxic effects stemming from expose to the
harmful chemicals.

Current Regulations Do Not Adequately
Protect Human Health

Two statutes principally govern the regulation of
atrazine. Under the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA), the EPA allows atrazine use
both in agriculture (such as on corn, sorghum, and
sugarcane) and at home (such as on lawns), Under
the Safe Drinking Water Act, the EPA regulates the
amount of atrazine thar is allowed in drinking water.
Specifically, only 3 ppb of atrazine (calculated based
on a running annual average) is permitted in finished
drinking water. NRDC believes a running annual

1]

average approach for drinking water is inadequate to
protect human health, because even one-time exposures
to developmental toxins like atrazine during eritical
periods of development may cause harm.

Our analysis of the data reinforces the fact that
the monitoring schedule, set by the drinking water
regulations, fails ro guard against high spikes in atrazine
levels or even ensure that the EPA’s annual average
limit on atrazine contamination is not being exceeded.
Because public water systems are only required to
take one to four samples per year, they are likely to
miss a lot of the high spikes that we found. This
means both that the EPA is ignoring high spikes of
arrazine in drinking water and that the running annual
average of atrazine in a system may actually be higher
than suggested by four samples. Even short-duration
exposures to arrazine should be regulated by the EPA.

Atrazine Use Imposes High Costs on
Drinking Water Systems

Several studies have concluded that atrazine use
provides only minimal benefits to crop production, On
the other hand, the cost of treating drinking water for
atrazine can add high costs to municipalities that have
to install expensive treatment technology to remove
the contaminant. Small systems located around
agricultural areas where atrazine is frequently used may
be particularly vulnerable to contamination problems
and must spend a significant portion of their budgets
to protect their customers from atrazine exposure.
Water systems spend tens of thousands of dollars

per year to maintain treatment systems that remove
contaminants such as arrazine,

Recommendations for Reducing Atrazine
Contamination

NRDC called for the phase-out of atrazine because

of its harm to wildlife and potentially to people

and because it has minimal or no benefits for crop
production. Programs to improve water monitoring
and encourage farmers to reduce their atrazine use

are important next steps for addressing the problem
of arrazine contamination while the EPA helps

farmers transition away from the use of this pesticide
alrogether. NRDC recommends the following steps be
taken to reduce atrazine contamination in U.S. waters
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and minimize its impacts on human health and the
environment:

1. The United States should phase out the use of
atrazine.

NRDC strongly recommends that atrazine be phased
out of all uses in the United States, including home
gardens and golf courses. Evidence of atrazine’s toxic
effects on sensitive wildlife species and its potential risk
to human health is abundant. The monitoring data
show that high contamination levels in the Midwestern
and Southern Unired States are pervasive. There is little
compelling evidence that atrazine is needed by farmers.

2. Farmers should take immediate interim steps to
reduce their atrazine use.

Farmers should take immediate steps to reduce their
use of atrazine, including increasing reliance on a vari-
ety of non-chemical techniques for weed control. These
include crop rotation, the use of winter cover crops,
alternating rows of different crops, and mechanical
weed control methods. Additionally, timing fertilizer
applications to coincide with periods of greatest nutri-
ent uptake by crops can aveid unnecessary ferrilizer use
that would fuel weed growth,

3. The EPA should monitor all vulnerable water-
sheds and require all futire nionitoring plans to
identify worst case scenarios.

The EPA should broaden the monitoring program

to assess all watersheds identified as vulnerable. The
monitoring data in this update represent less than

2 percent of all the watersheds that are at highest risk
from atrazine contamination. Future monitoring plans
should be designed to identify the worst case scenarios
occurring in vulnerable watersheds and in public warer
systems. More frequent sampling and sampling after
big rainstorms and after fields have been treated with
atrazine is necessary to assess the impacts of atrazine
use on waterways. Such monitoring would provide a
much more realistic view of the acrual severity of the
atrazine problem.

4. The EPA should publish monitoring results for
each watershed and public water system sampled,
Monitoring results on the watersheds and the

public water systems that were sampled under the
two different monitoring programs were first made
available to NRDC through Freedom of Information

Act (FOIA) requests and litigation. People who live
downstream of atrazine-treated fields have a right to
know about high levels of arrazine contamination

in their watersheds or drinking water systems. A
publicly available website posting sampling data as it

is analyzed and that regularly reports spikes of atrazine
contamination would be an important step in the

right direction, providing accessible information to the
public. An interactive map of the data used in Poésoning
the Well on NRDC's website allows users to see both
watershed and drinking water data closest to their
homes in graphical form.! This format is an example of
what the EPA could do.

5. The public should use home water filtration sys-
tems and demand transparency of information from
their water utilities.

NRDC recommends thar consumers concerned about
atrazine contamination in their water use a simple and
economical household water filter, such as one that
fits on the tap. Consumers should make sure that the
filter they choose is certified by NSF International to
meet American National Standards Institute (ANSI)
Standard 53 for atrazine. A list of NSF/ANSIS3-
certified drinking water filters is available at
www.nsf.org/certified/dwru,
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CHAPTER 1

A Fresh Look at the Harmful
Effects of Atrazine

n our original 2009 report, Poisoning the Well: How the EPA is Ignoring Atrazine

Contamination in Surface and Drinking Water in the Central United States,

NRDC described the well-documented problems caused by exposure to atrazine,

including hormone-disruption and immune system impairment in animals, and

potentially in humans. Additional studies have since been published that further

strengthen our conclusion that atrazine is harmful to wildlife and should not be in our

waterways or drinking water. In this update, NRDC reviews new scientific studies that

provide further evidence of the harmful effects of atrazine exposure to people

and wildlife.

Atrazine Harms the Hormone System

At least four scientific studies published in late 2009
offer significant new laboratory evidence that atrazine
interferes with normal hormone function, including
reduced sperm production, reduced steroid production,
and insulin resistance. One study reported an increase
in male steroid hormones associated with a single-dose
of atrazine in male rats.! In another study, male rats
that ate atrazine-laced feed had significantly less sperm
than rats not fed atrazine, even after only one or two
weeks of eating the contaminated feed.? Importantly,
the damaging cffect on sperm production was dose-
dependent; the more atrazine the rats ate, the lower
their sperm count. While a dose-response relationship
does not prove the existence of a causal relationship,

its presence increases the scientific confidence that the
outcome (in this case, hormone effects) is caused by the
treatment (atrazine),

A third study documented a dose-dependent
decrease in male hormone levels in the testicles of rats
that ate atrazine-contaminated feed.? A fourth study
reported effects of atrazine on a different hormone
system leading to insulin-resistance and obesity after
lab rats drank atrazine-laced water daily for five
months.*

Adding to these findings, in early 2010, well-known
frog expert Dr. Tyrone Hayes published a startling
study. He reported that 10 percent of male frogs that
were born and raised in water contaminated with
only 2.5 ppb atrazine (less than the federal allowable
standard for drinking water of 3 ppb) grew up with
female sex characteristics, including reduced levels of
male testosterone, reduced sperm levels, and eggs in
their testes.> Even more disturbing, these atrazine-
feminized males showed female mating behavior,
attracted normal males, mated with them, and
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produced viable larvae that grew into male frogs.
Although scientists employed by Syngenta (the
manufacturer of atrazine) have strongly criticized the
study,® 7 Hayes' findings are in general agreement with
other reports in the scientific literature and cannot

be discounted.

A 2010 article published by University of South
Florida researchers analyzed the findings of more
than [25 independently published research studies of
atrazine effects on freshwater fish and amphibians.®
Their meta-analysis found that many of the studies
reported the same health outcomes, even though
the studies were in several wildlife species and used
different research methods.? In particular, atrazine
affected the hormone systems of freshwater fish and
amphibian species in most studies, including effects
such as altered time of metamorphosis (delayed
in some studies and accelerated in other studies),
impaired sperm production, and abnormal gonadal
development. The consistent finding of endocrine
disruption effects of arrazine across diverse species
and in different independent studies strengthens the
conclusions of each experiment and increases the
scientific confidence that the findings are
generally true.

Atrazine Harms the Immune System
In addition to the hormone effects identified in the
meta-analysis mentioned above, the review paper by
Rohr and McCoy also reported that atrazine caused
impaired immune function and increased infection
rates in aquatic wildlife living in atrazine-contaminated
water, 10

Furthermore, atrazine has been shown to act
synergistically with other chemicals to increase their
toxic effects by impairing the immune system. Ina
2009 study, when tiger salamander larvae were raised
for two weeks in water containing atrazine (20 or 200
ppb) or the pesticide chlorpyrifos (2, 20, or 200 ppb),
no increase in deaths was observed.!! However, when
the larvae were exposed to the combination of atrazine
and chlorpyrifos together, there was a significant
increase in larval deaths from increased viral infection
and disease. This study suggests that the two chemicals
acting together can harm immune funcrion more
than either onc alone. This finding is significant both
because it is common for several pesticides to be found
in waterbodies together and because many pesticide

products, including atrazine, are packaged and sold as
pesticide mixtures.

Atrazine May Increase Risk of Poor Birth
Outcomes

New evidence links atrazine to poor birth outcomes in
people. A 2009 study found a significant correlation
between prenatal atrazine exposure and reduced body
weight at birth.12 The authors reviewed the birth
records of more than 24,000 babies born in Indiana
and localized each birth to the particular community
water system where the mother lived. Their

analysis showed that the mothers with the highest
concentrations of atrazine in their tap water (above 0.7
ppb) for the duration of the pregnancy had a higher
risk of having a baby with a low birth weight than
those mothers with lower exposures (below 0.3 ppb).
Low birth weight is associated with increased risk of
infant illness and some diseases, such as cardiovascular
disease and diabetes.!

Another 2009 study analyzed more than 30 million
births across the United States and reported an
increased risk of birth defects associared with mothers
who became pregnant between April and July, when
pesticides in waterways are at their highest levels." The
authors reported that among the pesticides monitored
in the waterways, the risk was most closely associated
with atrazine contamination. While this study did not
measure drinking water levels specifically, the fact chat
the risk is highest when conception is timed with peak
pesticide contamination in rivers and streams raises red
flags. In 2007, a study found a significant association
berween atrazine water contamination levels and birth
defeets in the gur wall of newborn babies in Indiana.!’
In fact, this study found that the rate of this particular
birth defect is higher in Indiana than the rate across the
country. Although there are many water contaminants
other than pesticides, such as pharmaceutical waste,
that are likely to cause reproductive harm in Indiana
and elsewhere, these other contaminants would not
necessarily be expected to show the seasonal peaks that
are found with agriculniral use of pesticides.

These studies suggest that, in people, atrazine
exposure during pregnancy may contribute to a higher
risk of adverse birth outcomes when considered
along with genetic factors and other environmental
contaminants.
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Farmers and Workers May Be Exposed
To Unsafe Levels

A recent study of lowa farmers reported finding
atrazine metabolites in the urine of farmers who had
recently applied atrazine, proving that they had been
dosed with the pesticide.1¢ Previous scientific studies
have linked atrazine urine levels in farm workers and
rural men to reproductive effects such as low sperm
count and reduced sperm motility.1?- 1% 19 Interestingly,
the Iowa study reported that the amount of pesticide
in the urine was related to the amount applied to the
field. As such, significantly reducing the amount of
atrazine applied (or phasing out its use altogether)
would presumably provide an immediate positive
effect for farmers by reducing the contamination of
their bodies.
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CHAPTER 2

Revisiting the Problem of
Atrazine Contamination

n Poisoning the Well NRDC analyzed surface water data collected berween 2004
and 2006 and drinking water data collected in 2003 and 2004 from watersheds

and water systems across the Midwestern and Southern United States pursuant

to a U.S. Environmental Protection Agency (EPA) mandate. Unfortunately, little has

changed in the way atrazine is regulated and overdue changes in how the government

monitors for atrazine contamination and attempts to protect public health have not

yet occurred.

NRDC'’s Original Analysis Showed
Contamination of Watersheds and
Drinking Water

NRDCs original report found that the surface waters
of the Midwestern and Southern United States

suffer from pervasive contamination with atrazine.!

In fact, all 40 watersheds tested showed detectable
levels of atrazine, and 25 had average concentrations
above 1 ppb, the concentration at which the primary
production of aquatic non-vascular plants (such as
algae) is reduced. We determined that the watersheds
with the 10 highest peak concentrarions of atrazine
were in Indiana, Missouri, and Nebraska. We also
noted that some watersheds had at least one sample of
very high atrazine levels (ranging from 50 ppb to more
than 200 ppb).

Our previous analysis of drinking water data also
revealed high levels of atrazine contamination in the
drinking water in some public water systems.2 More
than 90 percent of the samples taken in 139 water

systems had measurable levels of atrazine in both 2003
and 2004. Fifty-four water systems had a one-time
peak atrazine concentration above 3 ppb.

Poisoning the Well revealed that while water systems
could claim to be in compliance with the 3 ppb annual
average limir for atrazine in drinking water under
the Safe Drinking Water Act when calculared using
a running annual average, more frequent monitoring
showed that some systems actually exceeded the federal
standard. In fact, three of the systems analyzed had
running annual averages that exceeded 3 ppb. The EPA
only requires systems to take between one and four
samples per year to determine whether they comply
with the standard. As a result, high spikes of atrazine
that last for a few weeks can easily be missed. Another
problem with the EPA’ reliance on a running annual
average is that it allows high spikes of atrazine in spring
or summer to be offset by low or zero detecrions in
the fall and winter. This update to last year’s report
reconfirms the danger posed by the unabated and
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widespread atrazine contamination of surface and
drinking water in the United States and the EPA’
continued reliance on running annual averages thar are
based upon too few samples each year.

Action Undertaken by the EPA Remains
Inadequate
In trs 2006 final re-registration deciston for atrazine,
the EPA acknowledged concerns about human
exposure to atrazine. The EPA classified the chemical
as a Restricted Use Pesticide because of tts hazard 1o
ground and surface warer.? As a result, atrazine can
only be applted by a pesticide professional; however,
there is an exceprion for lawn care, trf, and conifer
trees, allowing homeowners 1o apply it themselves.
According to the EPA’s own assessmentr, this exception
may, nonetheless, lead to unsafe exposures thar exceed
its "level of concern” for homeowners who apply the
products to their lawns.* The EPA also expressed
concern that children who play on atrazine-treated
lawns are also at risk for potentially unsafe exposures.’

The EPA found thar workers, including farmers,
who mix, load, and apply pesticides, like atrazine,
also risk unsafe exposures. Ir found thar exposures
can result from accidental spills and splashes onto the
skin or clothing, or tnhalation of fumes and small
droplets when the chemical ts being applied ro the
freld. It noted that exposure can even occur when those
applying the chemicals follow all the label requirements
for using protective clothing and equipment.6

The EPA also acknowledged concerns about the
adverse effects that atrazine can have on wildlife.
After washing from the field into streams and rivers
with rainfall, atrazine kills algae and other beneficial
aquatic plants that provide food, shelter, and oxygen
for aquatic animals. The EPA has found, for example,
that the effects of atrazine on aquatic ecosystems “may
be severe due to the loss of up 10 60 1o 95 percent of
the vegerarive cover, which provides habitat to conceal
young fish and aquatic invertebrates from predators.™
The EPA assessment goes on to note that “numerous
studies have described the ability of atrazine to inhibit
photosynthesis, change community structure,” and
kill aquatic plants ar concentrations berween 20 and
500 ppm.®

The EPA’ conclusions likely underestimate the true
extent of the problem. As part of ongoing consultations

under the federal Endangered Species Act, both the
U.S. Fish and Wildlife Service and the Nattonal
Marine Fishertes Service have concluded that atrazine
concentrations below these levels are likely ro have
negative effects on aquatic plant communities, which
have negative effects on threatened and endangered
species.”

Moreover, the approved agricultural application
rates for atrazine are ltkely to result in adverse effects
o many endangered species, For example, the EPA
determined thar an applicarion rate of 1.1 or 1.2
pounds of atrazine per acre on corn or sorghum fields s
unsafe (that is, it exceeds the EPA’s acure roxicity level
of concern) for some endangered aquattc invertebrates,
endangered aquatic vascular plants, and endangered
small herbivore mammals.™® Yer, the maximum legal
applicarion rate is four pounds of atrazine per acre
for sugarcane, and two pounds per acre for corn and
sorghum. Even if typical use rates for these crops were |
half of the maximum legal rate, they would still lead 10
unsafe exposures for many plants and aquatic antmals.
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CHAPTER 3

Atrazine Contamination
Continues to be a Widespread

Problem

oisoning the Well was based on our analysis of data collected by the atrazine

manufacturer Syngenta in selected watersheds under the Ecological Watershed

Monitoring Program and from drinking water systems under the Atrazine

Monitoring Program. The EPA had required Syngenta to collect these data rather than

issue a rulemaking to reduce the use of atrazine. Findings in our 2009 report were

based on watershed dara collected berween 2004 and 2006 and drinking water data

collected between 2003 and 2004.!

For this update, we analyzed the Ecological
Watershed Monttoring Program darta collected by
Syngenta berween 2007 and 2008 from 20 watersheds
in lllinots, Indiana, Missourt, Nebraska and Ohio. Data
was collecred from early spring through the summer or
fall.2 Watersheds were chosen for montroring in these
two years based on earlier monitoring results obtained
from 2004 to 2006 thar showed elevared levels of
atrazine approaching or exceeding the EPAS level of
concern.? Some additional watersheds were chosen
within or near those watersheds with high atrazine
levels.

We also analyzed the Atrazine Monitoring Program
drinking warter data collecred from 2005 10 2008.4
During this pertod, Syngenta collected more than
35,000 warer samples taken from 153 public water
systems tn 12 states. The water systems are located in
Californita (2), Florida (4), lllinots (30), Indtana (13),

lIowa (9), Kansas (31), Kentucky (4), Louistana (4),
Missourt (20), North Carolina (3), Ohio (22) and
Texas (1 I). Testing was concentrated in the Midwest,
where atrazine use is most common. Both raw warer
(untreated) and finished water (water ready for human
consumption) were tested.

Our updared analysis shows continuing pervasive
contaminarton—at levels of concern—of both
watersheds and drinking water that remains consistent
with our original findings,

Watersheds Are Still Pervasively
Contaminated with Atrazine

Many of the watersheds monttored showed high
arrazine spikes well in excess of levels that are harmful
to plants and wildlife. High atrazine concentrarion
sptkes were found 1o be widespread: 18 watersheds
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had atrazine spikes above 20 ppb, and nine had spikes with 147.65 ppb in May 2008. More alarmingly, this
of 50 ppb or more (see Table 1 for the monitoring high peak concenrration lasted twelve days during
results from all rwenty watersheds). The Big Blue River ~ which atrazine concentrations ranged from 27.92 ppb
watershed (in upper Gage County, Nebraska) showed to 147.65 ppb (see Figure I).

the highest maximum peak concentration of atrazine

Table 1; Atrazine concentrations in all 20 monitored watersheds, 2007 — 2008

Max. Annu.al Avp.
Soring Creek, IL 2007 124 325 {6/2/07) 0.36
Iroquois River, 1L 2007 139 12,69 {4/26/07) 084
Horse Creek, IL 2007 105 42.77 {5/16/2007 241
Vermilion River, North Fork, IN 2007 101 12.15 {4/25/2007) 043
: 2007 88 2.95 {B/4/2007) 033
Little Pigeon Creek, IN
2008 174 27.12 {5/3/2008} 110
! 2007 ] 1.44 {4/27/2007) 030
Little Pigeon Creek, subwatershed, IN
2008 155 15,10 (5/3/2008} 1.1
- 2007 102 91.60 {6/2/2007| 5.02
South Fabius River, MO
2008 47 62.75 {6/3/2008) 203
South Fabius River, MO upstream 2008 192 78.20 {6/3/2008] 198
2007 120 16,18 {4/26/2007) 233
Youngs Creek, MO
2008 225 56.60 {5/26/2008) 273
i 2007 124 65.73 (4/26/2007) 205
Seebers Branch, South Fabius River, MO
2008 220 144 69 {5/12/2008) 420
o 2007 1 4297 {5/4/2007) 200
Main South Fabius River, MO
2008 219 33.60 {6/3/2008) 143
2007 126 21.08 {4/26/2007 318
Long Branch, MO g 20
2008 225 37.83 {6/9/2008) 202
Long Branch, MO, main 2008 207 36.23 {5/25/2008) 2.80
Big Blue River, Upper Gage, NE 2008 173 147.65 {5/8/2008} 9.12
Big Blue River, Upper Gage, NE: adjacent site 2008 184 116.03 {5/7/2008} B.45
Muddy Cregk, NE 2008 175 67 81 {5/30/2008} 249
Big Blue River, Lower Gage, NE 2008 200 82.80 {5/22/2008} 207
Big Blue River, Lower Gage, NE: adjacent site 2008 188 32.90 {5/24/2008) 232
Lower Muddy Creek, NE 2008 153 50.00 {5/30/2008) 225
Licking River, North Fork, OH 2007 128 9.90 {5/16/2007} 062
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Figure 1. Atrazine concentrations in the Big Blue River watershed
{upper Gage County, Nebraska}, March — August 2608
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However, the Big Blue River was not alone; other
watersheds had lengthy spikes as well. The Seeber
Branch of the South Fabtus River tn Missourt had a
13-day sptke with concentrations ranging from 5 ppb
to 144.69 ppb between May 11 and May 23, 2008,
Youngs Creek, also in Missourt, had an 8-day spike in
May 2008 with concentrations ranging from 9.85 ppb
to 56.60 ppb.

Some atrazine was detected in the sampled streams
in all warersheds, with annual average arrazine
concentrattons ranging from 0.3 ppb in a sub-
watershed of Little Pigeon Creck in Indiana 10 9.12
ppb in the Big Blue River warershed in upper Gage
County, Nebraska. Sixteen of the 20 wartersheds had
annual average concentrarions abave 1 ppb, the level
at which primary production in aquatic non-vascular
plants ts reduced and which is ltkely ro cause adverse
effects on the ecosystems in and around these streams.®

Atrazine Contamination of Drinking
Water Continues to be a Problem

Our analysis of the updated drinking water data from
the Arrazine Monitoring Program again showed that a
surprising amount of drinking water is contaminared
with atrazine. Based on more than 35,000 samples, we
found that atrazine was detected in 80 percent of the
samples.

For samples of raw water, 100 water systems had
maximum peak concentrattons of atrazine above 3 ppb.
For samples of finished water, 67 water systems had
concentrartons of atrazine above 3 ppb. In Piqua Ciry
Public Water System tn Ohio, there was a maxtmum
peak concentration of atrazine in the raw water of
84.80 ppb and in the finished water of 59.57 ppb.
While another Ohio system, Mt. Orab Village Public
Water System, had a higher raw water reading, Piqua
had by far the highest maximum peak concentration of
arrazine in finished water.

More startling, six systems had atraztne
concentrattons that exceeded the EPA drinking water
standard, which is based on a running annual average:
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Wayaconda, Missourt; Piqua City Public Water System,  water), Mt. Orab tests the warter from the creek before

Ohio; Versatlles Water Works, Indtana; Evansville, pumping it into tts reservoirs 1o avoid water with a
Illinots; Blanchester Village, Ohto; and Beloit Water high arrazine content. As a result of this testing and
Department, Kansas..” Of those six systems, two had the installation of activated carbon filters, the arrazine
also exceeded the drinking water standard in 2003 - concentraton in the finished water has remained low -
2004 (Versailles Warer Works, Indiana and Evansville, below 0.3 ppb.!" When on May 23, 2006 the 227 ppb
lllinots), demonstrating continuing problems with spike was detected tn the raw water, the finished water
arrazine contamination. Table 2 shows the water had no detectable atrazine,
systems with running annual averages above 3 ppb in Other water systems also are successfully reducing
either the raw or the finished water. high levels of atrazine in their water. For example,

As we found in our analysis of the 2003 and 2004 the Nashville water system in Washingron County,
monitoring data, some urilities are effectively treating Illinots uses powdered activated carbon to remove
the atrazine in their warer, while others are not. For arrazine. 't The monitoring data show that Nashville’s
example, tn the Mt. Orab water system in Brown raw water has had high levels of atrazine over the years,
County, Ohio, there was 227 ppb of atrazine in the bur arrazine levels in the system’s finished water have

raw water on May 23, 2006. Due to a history of high remained below [ ppb (see Figure 2).
levels of atrazine in Sterling Run Creek (the source

Table 2. Water systems with annual running averages of atrazine above 3 ppb in raw
or finished water, 2005 - 2008

Mt. Orab Village Public Water System  Chio Brown 3565 19.59 012
Wyaconda Missouri  Clark 385 11.24 405
Pigua City Public Water System Ohio Miami 20,683 7.09 in
Verzailles Water Works® Indiana  Ripley 1,784 5.24 483
Nashwille Water Plant Minois Washington 3,320 479 015
Mt. Olive Water Works Ninois Macoupin 2150 445 259
Clermont Co. Water Ohig Clermont 101,402 415 115
Evansville® Hlinois Randolph 748 408 444
Kaskaskia Water District Ilingis St. Clair 12,586 408 129
Blanchester Village Ohio Clinton 4,500 395 6.67
Wayne City IMinois  Wayne 1,370 370 0.66
Carthage Public Utilities IMinois Hancock 2755 364 084
Winterset Water Treatment Plant lowa Madison 4,768 340 0.56
McClure Water Treatment Plant Ohio Heary BS0 38 274
Coulterville Water Treatment Plant Minois Randolph 1,300 3.02 109
Beloit Water Department Kansas  Mitchell 3639 22 348

*This system alse had a running annual average above 3 pph in 2003 or 2004
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Table 3. Water systems with the highest peak atrazine concentration in raw water

Public water system State Date

Mt. Orab Village Public Water System  Ohio 5/23/2006
Pigua City Public Water System Ohio 472571005
Kaskaskia Water Qistrict Minois 4725/2005
Baxter Springs Water Treatment Plant  Kansas 4/25/2005
Nashville Water Plant IMinois 5/1272008
Mt Clure Water Treatment Plant Ohio 6/3/2008
Monroeville Village Ohio 6/23/2008
Coulterville Water Treatment Plant Nlinois 6/9/2008
Thibodeaux Water Works Louisiana  5/31/2005
Mt Clive Water Works Minois 6/9/2008

Maximom Atrezine  concentration  Number of

Concentration (ppb) ¢ naxtsample  waeks that

Raw Finished in raw water cancentration

water water {ppb)* exceeded 3 ppb

221.00 0060 656 2 weeks

£4.86 5957 B2 12 weeks

57.98 1473 1332 & weeks

56 74 460 5.55 1 week

4492 0.07 o 4 weeks

42.89 383 13.26 4 weeks

Ky W] 0.03 5.58 1 week

1550 188 083 2 weeks prior to
peak

3475 11.25 038 —

3343 16.47 1654 10 weeks

* All ieadings taken 7 days after the peak, except Mt. Orab which was taken 8 days larer

Unfortunately, not all systems have such effective treat-
ments for atrazine. For example, the concentration of at-
razine in the raw water and the finished water very closely
mirrored one another in the water system in Blanchester,
Ohio (see Figure 3). Four years of sampling data ind-
cate that overall the system is not effectively treating for
atrazine,

It is also tnteresting to note that some systems had
running annual average concentrations in finished
water that were higher than the concentrations in raw
water (such as the Blanchester water system), This
result may be due to the fact thar samples of raw warer
are taken at different times than samples of finished
water, so that high spikes tn raw water are nor derected,
which further underscores that more frequent resting
would catch high peak concentrarions that may
otherwise be missed.

To see the sampling results for all drinking water
systems monitored berween 2005 and 2008, see the
Appendix.

1

High Peak Concentrations of Atrazine
Endanger Human Health

High, seasonal peak concentrations of atrazine are just
as tmportant—if not more so—than the annual average
level. Exposure to high levels of hormone-disrupting
chemicals such as atrazine during key windows

of development are associated with permanent
developmental and reproductive effects.'2 13. 14
Therefore, atrazine spikes in the finished water of
public water systems—-such as the spikes shown on
Table 4—are a public health concern, especially to
vulnerable populations, such as fetuses, infants, and
children.
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Table 4. Water systems with the highest peak atrazine coneentration in finished water

Public water system State Date
Pigua City Public Water System Ohio 472512005
Beloit Water [iepartment Kansas  5/27/2008
Blanchester Village Public Water System  Chio 6/6/2005
Mc Clure Water Treatment Plant Onhio 6/372008
Versailles Water Works Indiana  5/23/2005
Fiora Water Treatment Plant Hlinois 5/23/2005
Evanswille llinois  5/2/2005
Logansport Municipal Utility Indiana  6/2/2008
Caney Water Treatment Kansas  4/10/2006
Delaware Water Piant Ohip 5/2/2005

As noted earlier, high peak concentrarions of
atrazine tn the finished water are not necessarily
detected by the "rourine” monitoring required by
the EPA o show compliance with drinking warer
regulations. As a result, some systems thar are shown
to comply with the federal standard may actually
have annual concentrations of atrazine that exceed
the limit. For example, in both 2005 and 2006, the
state of Ohio reported no violarions of the federal
drinking warter standard for atrazine; however, based
on the more frequent monitoring under the Atrazine
Moniroring Program, two different systems tn Ohio
had running annual average concentrations of arrazine
that exceeded 3 ppb.'s Therefore, showing compliance
with the federal standard does not necessarily tndicate
that a drinking water system provides water thar has an
annual average concentration below 3 ppb.

Continued Atrazine Use Brings High
Economic Costs

As discussed in our 2009 report, atrazine use brings
lirtle economic benefit to farmers. A study by the U.S.
Department of Agriculture suggests that if arrazine
were banned in the United States, the loss of corn
vields would be only about 1.19 percent, while corn
acreage would be reduced by only 2.35 percent.'®.!”

12

Maximum atrazine

Number of
cnflcemﬁon tn Next reading woeks that_
finished water concentration
{ppb} exceeded 3 ppb
59.57 27.09 1 week
4161 972 1 week
3730 3190 3 weeks
3383 11.95 3 weeks
3048 2895 7 weeks
3048 667 1 week
2575 9.57 4 weeks
2094 690 1 week
1990 3.24 1 week
1933 540 1 week

An analysis by Tufts Untversity economist Dr. Frank
Ackerman of three other studies that estimared higher
corn losses found them to be limited by sertous
methodological problems. '# Additionally, Ackerman
found that despite a ban on the use of arrazine in Iraly
and Germany (both corn-producing nattons) stnce
1991, neither country has recorded any significant
economic effects. Indeed, there was "no sign of [corn]
yields dropping in Germany or lraly after 1991, relative
to the U.S. yield—as would be the case if atrazine were
essential” and "[f]ar from showing any slowdown after
1991, both Italy and {(especially) Germany show faster
growth in harvested areas after banning atrazine than
before.” Based on this analysis, Ackerman concluded
that if "the yteld tmpact is on the order of 1%, as
USDA estimated, or close to zero, as suggested by the
newer evidence discussed here, then the economic
consequences [of phasing our atrazine] become
minimal.”?

The cost of reducing the negative impacts stemming
from atrazine use, however, is not trivial. Installing
addirional water treatment systems and raking other
measures to reduce atrazine contamination could
overwhelm the already overtaxed resources of ciries,
towns, and utilities charged with providing safe and
clean water ta the public. Water systems facing elevared
levels of arrazine may need to mnstall granulated
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activared carbon (GAC) filters to reduce levels of this
pesticide, which can be a large expense. For example,
the Mt. Orab water system in Ohito produces 372,000
gallons of drinking water per day for abour 3,600
people. Ir has experienced the highest atrazine spikes in
its source water among those systems analyzed in this
report. To treat this water, Mt, Orab spends $50,000
per year just on carbon replacement for its GAC filters;
thar figure does nor include the cost of purchasing the
system or performing other needed maintenance.2®
This level of expense may be expected for any system
dealing with atrazine contamination. The small systems
taking water from areas surrounded by agricultural
lands on which atrazine is used may be most vulnerable
to the contaminatton and be faced with paying these
high costs.

13
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CHAPTER 4

Recommendations for Curbing
Atrazine Contamination

he contamination of watersheds and drinking water with atrazine around

the United States continues to be a problem. Exceedingly high levels are still

being detected, levels which are likely having significant effects on wildlife

populations and potentially adverse health effects on humans. The few benefits of

using atrazine combined with the high cost of treating atrazine-contaminated warter

further reinforces NRDC's original recommendations.

Recommendation #1: The U.S. EPA
Should Phase Out the Use of Atrazine
Arrazine is not agriculwurally necessary and does not
produce economic benefits thar justify its ecological
and human health risks. In 2006, the EPA chase not to
prohibir the use of atrazine, opting tnstead ro require
more monitoring. The results are in, and they show
that atrazine contamination of drinking warer sources
ts pervasive and occurs ar concentrations thar many
affected water systems are unable to reduce to safe
levels. In early 2010, the EPA began reexamining the
data on atrazine. The EPA should take the next logical
step to protect public health by removing atrazine from
store shelves and curbing frs release into our soil

and waterways,

Recommendation #2: Farmers Should
Be Encouraged to Take Interim Steps to
Reduce Their Atrazine Use

Farmers often choose to use atrazine and other
pesticides not because they are more effective than

14

other farming methods, but because they are familiar
and cheap. Fortunately, there are concrete steps that
many farmers are already taking to reduce their use
of atrazine and other pesticides. Some farmers are
reporting to us that they rourinely use only half the
amount of atrazine thar the label allows, and tt ts
just as effective. Encouraging farmers to follow these
leaders and reduce atrazine application rates, especially
by using targeted spraying or by applying atrazine
in a narrow band in crop rows, is both effective and
a money-saver.! Other sustainable practices, such as
applying atrazine after the corn has emerged, could
reduce runoff by half.2

Using Integrated Pest Management (IPM)
approaches for weed management reltes on weed
prevention, field montroring, and the use of effective
lower risk control methods. Farmers set an action
threshold—the point ar which the number of weeds
reaches a level thar indicates that control is necessary.
Control methods are utilized only when the action
threshold s exceeded. Controls could include
mechanical and narural methods of weed control, and



Still Polsoning the Well: Atrazine Continues to Contaminate Surface Water and Drinking Water in the United States

low-risk pesticides. Conventional pesticides are used

only as a last resort.’ IPM techniques may include:

= Cover Crops: Winter cover crops are a prevention
strategy that can greatly reduce weed growth by
competing with weeds for light, water, and nurrients,
and protect soil from erosion. Legumes used as cover
crops can also increase nitrogen in the soil.4

m  Mcchanical Weed Control Methods: Rotary hoes
can be used after weed seeds liave germinated, bur
before tlie weeds emerge, to significantly reduce
weed growtlt; cultivators can remove emergeut weeds
before they become established. 5

s Delayed Fertilizer Application: Delaying
application of half of tlie fertilizer used ou corn
crops until after thie ears emerge can deprive weeds
of nutrients during key periods of growtt, while
eusuring that these nuttrients are available to the crop
wliett it is best able to absorb tiem.57

»  Intercrops: Alternating rows of different crops lielps
reduce weeds and results in higlter crop yields.*

= Crap Rotation: Weed density and pesticide use can
be reduced substantially by slifiing from a two-year
corn/soy rotation, typical of Midwestern agriculure,
to a multispecies tliree- or four-year rotation tliat
adds species suclt as alfalfa aud oac.9- 10

Recommendation #3: The EPA Should
Monitor All Vuinerable Watersheds and
Require All Future Monitoring Plans to
Identify Worst Case Scenarios

Although the EPA identified 1,172 watersheds that

are at highest risk from atrazine contamination, the
monitoring data set included samples from only rwenty
watersheds. Any future monitoring plans should be
designed to identify the worst case scenarios occurring
in vulnerable watersheds and in public water systems.
Maonitoring programs should be designed to increase
the chances of detecting contamination if it exists. This
would include requiring samples to be taken within a
certain time after big rainstorms and after fields have
been treated with atrazine, which would increase the
likelihood of determining the severity of the atrazine
prablem.

15

Recommendation #4: The EPA Shouid
Publish Timely Monitoring Resulits

for Each Watershed and Public Water
System Sampled Online in a User-
Friendly Format

Monitoring results on the watersheds and the

public water systems that were sampled under the

wwo different monitoring programs were first made
available to NRDC through Freedom of Information
Act requests and through litigation by NRDC.
However, the public has a right to know if there is

an agrazine problem which they must treat, especially
people who live downstream of atrazine-treated fields
and who may have sensitive individuals—such as
pregnant women and infants—in their households, A
publicly available website with a searchable database
posting sampling data as they are analyzed, or even
regular reports about spikes of atrazine conramination,
similar to the interactive map produced by NRDC, !t
would make this information more accessible to the
public than the EPAS current method of posting large
data files in an EPA docket, Furthermore, the dara
should be presented comprehensively, rather than just
in summary form. For example, drinking water systems
that have been monitored must be identified by name,
along with the monitoring results.

Recommendation #5: The Public Should
Use Home Water Filtration Systems and
Demand Transparency of Information
from Their Water Utilities

NRDC recommends that consumers who are
concerned about atrazine in their drinking water use
a water filter certified by NSF International to meet
NSF/American National Standards Institute (ANSI)
Standard 53 for atrazine reduction. This standard
includes some faucet-mounted charcoal filters, While
filters that meet this certification do not always
eliminate atrazine entirely, certified filters earning the
NSF certification are able to reduce atrazine levels in
drinking water from 9 ppb of atrazine to 3 ppb.!2
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Appendix: Still Poisoning the Well

Presented here are all the results from our analysis of the Atrazine Monitoring Program broken down by state.
Samples of raw and finished water were taken from each system throughout the monitoring period and analyzed
for atrazine concentration. We have reported on the highest annual running average calculated for each system in
both the raw water and the finished water. We have also calculated the highest concentration of atrazine detecred
throughout the monitoring period in both the raw water and the finished water.

Because it is based on a running annual average, high peak concentrations of atrazine may not result in a
violation of the federal standard if the remainder of the year had low or no detections of atrazine.

Atrazine concentrations in public water systems, 2005 - 2008

Maximom atrazina
Name of monitoring site! State [ ees Pl = Numb?r it
sorved’ Raw Finished sampled sampling dates
Water Water

Stockeon East CA 50 0.025 0.025 2007 77
Stockton East New Melones Reservor ~ CA 50 0.025 0.025 2007 14
Sumner Hills CA N/A 0.025 0025 07 i
Belle Glade FL N/A 122 1.3 2007 38
Lee County FL 224840 0.98 0.09 2007 37
Peace River FL 3.3 012 0.05 2007 38
Punta Gorda fL 29,561 034 0.27 2007 3
Centerville Municipal Warer Works 1A 5,924 218 49 2005-2006 49
Chariton Municipal Water Works 1A 4,571 523 175 2005-2008 132
Creston (12 Mile Lake) A 7.597 293 — 2005;2008 20
Creston (3 Mile Lake and Finished) 1A 7.597 KA 3.49 2005-2008 133
Lamon| Municipal Utilities 1A 2,554 479 1.7 2005-2006 65
Leon Water Works 1A 1,983 202 1.02 2005-2006 65
Montezuma Municipal Warer 1A 1,457 N 0.59 2005-2008 138
Osceola Municipal Water Works 1A 4,659 5.82 154 2005-2008 130
Rathbun Regional Water Association 1A 27,300 137 12 2005-2006 65
Winterser Water Treatment Plant 1A 4,768 825 4,93 2005-2008 136
Aqua llinois, Inc. iL 38,000 911 681 2005-2008 137
Ashland L 1,361 1.72 13 2005-2008 133
Carlinvi|le Warer Works L 5,685 10.66 5.1 2005-2008 128

I Systems reponed concentrations lrom different water sousces sesaraely, so some systems may be listed mare than once heie
2 Source 1.5, EPA. Safe Orinking Water Informanion System [SUW!S] Availatla at hitp. /fwww epa.govfenviro/himl/sdwis/sdwis_ov him!
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Maximam atrazine

Name of monitesing site" Cinie Population  concentration {pph) Years Numb?-r of
served? Raw Finished Sampled sampling dates

Water Water
Carthage Public Utilities IL 2725 10.23 227 2005- 2006 64
Cantraha Water Treatment Plant I 14,274 939 64 2005-2008 138
Couleerville Water Treatment Plant L 1,300 35 264 2005-2008 137
Evanswille L 740 2937 2575 2005-2008 129
Farina Water Treatment Plant IL 600 42 348 2005-2008 142
Flora Water Treatment Plant L 5675 274 3048 2005- 2008 130
Gillespie Water Treatment Plant i 3,646 143 2.78 2005- 2008 136
Greenfield Water Treatment Plant IL 1,200 077 063 2005-2006 64
Highland Warer Treatment Plant IL 9,000 147 0.5 2005-2006 64
Hillsbore i 5.759 3.98 298 2007 -2008 76
Hillsboro, Glen Shoals L 5,758 46 28 2005- 2006 50
Hillsboro. Lake I 5,759 02 013 2006 1
Holiday Shores Sanitary Qistrice i 3387 1.2 1.27 2005-2006 65
Kaskaskia Warer Qistrict iL N/A 5798 1473 2005- 2008 135
Kinkaid Area Water System i N/A 135 1.79 2005- 2008 135
Mattoon i 19,000 274 3.04 2007-2008 &7
Mt Olive Water Works L 2150 861 459 2007 35
Mt Olive, New Lake L 2150 084 — 2005 4
Mt Otive, 01 Lake & Finished L 2180 B4 1647 gggg 06 g
Nashville Water Plant L 3340 4493 0.77 2005- 2008 136
New Berfin L 1.050 093 0.9 2005-2008 110
Otter Lake Water Commission I 1.251 378 2.68 2005-2006 63
Palmyra-Modesto Water Commission I 70 238 124 2005-2006 65
Pans 11 9.077 261 675 2005-2008 130
:ant;:ae LEIaSt Reservoir & Mid-Process 0 7 162 198 2006 18
:;‘I‘;'r‘]:ﬂ?'”‘ B Kesiesie TR 1487 124 2006 18
s::z:::e"zﬁ‘:m‘“’"& Lo 488 0.81 2006 1
Pittsfield Water Treatment Planc L 4,250 298 0.24 2005-2006 64
Salem WTP L 9,000 £.69 KRl 2005-2006 65
Springfield City Water Light and Power 1L 128,439 116 1.16 2005-2006 65
Vermont Water Treatment Plant L 800 10.72 244 2005-2008 137

! Systams reponed concemrations from different water souices separately, So some systems may ba listed mare than ance here.
2 Sourze 118 EPA Sate Onnking Water Information System ISOWIS] Available at hiip:/fwww.epa govfenvito/himifsdwis/stwis_av il
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Maximum atrazine
Name of monitoring site' State ::'p::::i a1} Jconconmios ‘P!’M ::::sl d Numb:mL tos

Raw Finished pe sampiing da

Water Water
Waverly L 1,346 933 6.79 2005-2008 120
Wayne City {Skitlet Fork Creek) L 1,370 206 1.66 2005-2008 133
Batesville Water Treatment Plant IN 5,856 624 286 2005-2008 136
Bedford Warer Oepartment IN 14,000 807 8.37 2005-2008 136
Fort Wayne (Three River Filtration Plant)  IN 250,000 6.14 406 2005-2008 129
e (Bagle Creek Water Teat-  \\  g1pg5 6.7 486 2005-2006 68
Jasper Municipal Water IN 12500 an 248 2005- 2008 136
Lake Santee IN N/A 1597 10.54 2005-2006 70
Logansport Special Purpose IN 12,861 2745 2094 2005-2008 136
Mitchell IN 4,800 2106 18.07 2005-2008 122
North Verngn IN 6.500 9.9 B34 2007-2008 49
Swucker Fork Water Treatment Plant IN 14,000 205 103 2005-2008 144
Versailles Water Works IN 1,784 293 J0.48 2005-2008 126
Westport Water Company IN 1,600 197 266 2005-2008 128
Winslow Water Works IN 881 137 13 2005-2008 133
Altoona KS 474 979 129 2005-2008 130
Archison KS 10,154 6.78 9.48 2005-2008 134
Haxter Springs KS 4,600 56.74 1341 2005- 2008 13
Beloit Water Ospariment KS 3639 3168 N3 2005- 2007 103
Burlington City Water Works KS 2 81 434 2005-2008 133
Caney KS 1994 8.48 199 2005-2008 122
Carbondale KS 1.440 6.28 2.05 2005-2008 132
Chanute KS 8,887 543 6.51 2006-2008 B9
Chetopa KS 1234 5.74 6.65 2007 -2008 41
Ellsworth RWO #1 KS 2,626 486 n 2005-2008 131
Emporia KS 26,456 41 164 2005-2008 136
Ene KS 1167 8.54 918 2005-2008 134
Franklin County Rural Water Oistnict #6  KS 2,400 591 5.69 2005-2008 134
Harveyville KS 252 089 117 2006- 2008 42
Kansas City Board of Public Utilities KS 164,462 Z53 254 2005-2008 135
LaCygne KS 1,155 453 7 2006-2008 68
Linn Valley Lakes POA KS 146 0.84 0.80 2005- 2008 B2

1 Systems reponed concentiations from different water sources sepatately, so some sysiems may be listed more than once heie.
7 Souwrce US EPA Safe Crinking Water Information System ISOWIS] Availatle at: htp./Awww.epa gov/envirg/himl/sdwis/sdwis_ovhim!
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Maximum atrazine

Namo of monitoring site Stgrg  POPulation concestration (ppb) Years I\Iumh.er of
served? Raw ' Finished 3ampled sampling dates
Water Water
Miami Co, Rural Water Qistrict #2 KS 8.63 297 213 2005- 2008 133
Milford KS 444 274 273 2005- 2008 138
Mutchel! Co. Rural Warer Distnce #2 KS 1.291 266 286 2005-2008 131
Olathe (Composite of Collector Wells)  KS 11134 206 - 2005- 2008 175
Olathe {Kansas River and Finished) KS 111,334 345 KW&] 2005- 2008 132
Olathe (WTP1) KS 111,334 51 0.97 2005 17
Osage Co Rural Water Qistrice #3 KS 900 1618 879 2005-2008 13!
Osawatomie KS 4616 15.43 145 2005-2008 135
Pagla KS 5,292 217 212 2005-2008 135
Public Wholesale W5D #12 KS N/A 235 166 2005-2008 135
Public Wholesale W50 #5 KS N/A 453 43 2005- 2008 132
Richmond KS 514 1585 1336 2005-2008 116
Salina KS 46,140 242 0.86 2007-2008 63
St Paul KS 657 86 977 2005- 2008 130
Topeka Water Treatment Plant KS 121946 6.52 613 2005-2008 134
Valley Falls A KS 1209 822 7.04 2005-2007 137
Lenchfield Water Works KY 9,309 48 26 2005-2008 127
Livermore Green River KY 2.168 248 - 2006 - 2007 25
Livermore Rough River & Finished KY 2,168 5.18 52 2006- 2007 &7
Marion, Lake George & Finished KY 3033 112 048 2005-2008 133
Marion, O1d City Lake 303 169 oms  aws-zp DO
Webster Co. Water Qistrict KY 4,386 474 495 2005- 2008 137
E. Jefferson Water Works Qistrict #1 LA 308.362 19 238 2005-2008 171
iberville Water Qistrice #3 LA 9,072 1388 1613 2005-2008 178
LaFourche Water Qist. #1 LA 78,760 6N an 2005-2008 177
Thibodeaux Water Works LA 15,810 3475 11.25 2005-2008 177
Bucklin Water Oepartment MO 524 1.62 025 2005-2008 118
Cameron Light & Power MO 9788 161 0549 2005-2008 134
Clarence Cannon WWE, United Water MO N/A EA45 164 2005-2006 66
Concordia Water Treatment Plant MO 2,360 794 5.62 2005-2008 104
Creighton MO 290 031 01 2005-2006 40

I Systems reponed concentiations fiem diffelert waler souces sepalately, so same systems may be lisied mare than once hare
2 Source: .S, EPA. Sate Drinking Water Infarmation System ISDWIS] Available at http frwww. epa. govfenvito/htmlfsdwis/stwis_ov him
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L ]

Maximum atrazine

Name of monitoring site’ Statp  TOPUIotion concentration (ppb} Years Number of
served’ Raw Finished  3ampled sampling dates

Water Water
Orexel M0 1,200 204 127 2006- 2008 87
Hannibal Water Treatment Plant M0 17.596 822 579 2005-2008 133
Harnison County #1 MO 300 148 143 2006- 2008 80
Jamespore Water Treatment Plant MO 600 295 22 2005-2008 137
La Plata Water Treatment Plant MO 1,401 2% 1.1 2005- 2006 46
Marceline Water Treaument Plant MO 2548 167 0.53 2005- 2008 125
Maryville Water Treatment Plant MO 9,872 554 5.02 Z005-2008 133
Maysville MO 1,100 1.38 1.36 2006- 2008 77
Middlefork Water Company MO N/A 281 232 2005-2008 135
Monroe City (Route J Lake] MO 2.700 48 0025 2005-2008 132
Monroe City (S Lake| MO0 2,700 143 068 2005-2007 104
Monroe City Finished Mo 2,700 435 195 2008 33
Shelbina {Salt River) MO 1640 13.12 - 2005-2008 136
Shelbina {Shelbna Lake and Fimshed) MO 1,640 69 018 2005-2008 136
Smuthville Water Treatment Plant M0 9,408 264 1.54 2005-2008 136
Unionville Water Treatment Plant -
{Thunderhead Lake or Lake Mahoney MO 2,000 296 065 2005- 2006 62
and Fimished)
Vandalia Water Treatment Plant MO 2,863 1015 223 2005- 2008 133
Wyaconda Water Treatment Plant MO 385 230 16 56 2005-2008 168
Johnston NC 62,230 005 0.05 2006-2007 45
ionroe (John Glenn WTP) NC 32,454 394 282 2005-2008 130
South Granville NC 10,467 0.27 0.23 2008 22
Alliance Water Treatment Plant OH 23,000 373 0.65 2005- 2008 128
Blanchester OH 4,500 N 373 2005-2008 136
Bowlng Green Water TreatmentPlant ~ (H 30,000 2917 0.51 2005-2008 135
Cinnamon Lake Uulity Co OH 1,522 218 199 2005-2008 136
Clermont Co. Water, BMWTP OH 101,402 1085 2.68 2005-2008 36
Oefiance OH 17.000 158 185 2005-2008 132
Oelaware Water Plant 0H 33,480 30.43 1933 2005-2008 136
Lake of the Woods Water Company OH 475 8.09 49 2005-2008 126
Lima 0H 74,750 248 1.75 2005-2008 135

1 Systems reponed concentrations from different water souices sepaiately, so some systems may be lisied more than once here
2 Source; U'S. EPA. Safe Drinking Water Information Systern 1SOWIS]. Available at. bty //www epa.govfenviro/hitmY/sdwis/sdwis_ov hirml
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Maximum atrazina

S ans of monltoring Sits State FOPUlation  concentration {ppb) Years Number of
served? Raw Einished sampled sampling dates

Water Water
McClure Water Treatment Plant OH 850 42 89 3383 2005- 2008 112
Monroeville OH 1,433 2184 028 2005- 2007 103
Monroewille Reservoir & Fimished 0H 1.433 079 0025 2008 32
Monroewille W Branch Huron OH 1,433 37.28 — 2068 32
';f;f;:glwt DB OH 3565 131 027 2005-2008 137
it Orab {Sterling Run Creek) OH 3,565 217 — 2005-2008 90
Napoleon OH 9.318 339 1023 2005-2008 137
New Washington Water Plant OH 987 3.26 262 2005-2008 123
Newark Water Works 0H 48,000 18.05 667 2005-2008 136
Norwalk Water Treatment Plant oH 16,200 676 08 2005- 2008 134
Ottawa OH 4367 1.63 137 2005- 2008 134
Piqua (Grave! Pit) 0H 20,500 152 — 2005 - 2008 136
Piqua [Miami River) 0H 20,500 3285 - 2005-2008 136
Piqua Swift Run Lake & Finished OH 20,500 848 5957 2005-2008 136
Shelby (Reservorr 2 and Finished) OH 9,860 814 29 2005-2008 13
Shelby (Reservoir 3} oH 9,860 215 — 2005-2008 129
Upper Sandusky OH 6.600 174 182 2005-2008 122
Waynoka Regional Water 0H 1,400 5.39 245 2005-2008 138
Wilmmngion OH 11,921 359 1.1 2005-2006 66
mﬁ‘a";e‘g:§::£:ﬁz ’:fr:‘:::é; “ oH 1 48 278 2005-2006 67
Aquilla Water Supply Qistrice > N/A 4.00 233 2005-2006 54
BRA Granger Lake X N/A 1.87 1.53 2005-2008 13
Brazesport Water Authority X N/A 6.57 942 2005-2008 123
Cameron TX 6.624 4,00 632 2006-2008 75
Cooper Water Treatment Piant X 5,184 435 418 2005-2008 17
Corsicana TX 28,500 325 35 2005-2006 64
Crosby TX 4,644 159 173 2008 19
Croshy, Gulf Coast Aguifer Walls X 4,644 1N — 2008 6
Enmig X 37,901 362 192 2005 -2008 137
Marlin Water Treatment Plant TX 6,200 399 377 2005-2006 64
Midlothian Water Treatment Plant ™ 25,515 Zn 293 2005- 2008 137
Waxahachie Water Treatment Plant X 56,900 171 1.79 2005-2008 124

! Systems reponed concentrations from d ferent water sources sepatately, so some systems may be listed maie than once heie
2 Source: 1) S. EPA. Safe Dunking Water Information System [SOWIS). Available at hitp /fwwwepa gow/enviro/himl/sdwis/sdwis_ov htmi
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It's not easy being green: are weed-killers turning frogs into hermaphrodites?
Souder, William

In the summer of 1997, Tyrone Hayes, a biologist at the University of California,
Berkeley, accepted what seemed a harmless offer to join a panel of eight other
scientists investigating the safety of the common weed-killer atrazine. The panel
had been commissioned by atrazine's inventor and primary manufacturer, the
Swiss-based chemical giant then called Novartis and since renamed Syngenta. The
coméany wanted to know if its product threatened "non-target" organisms, including
fish, reptiles, and amphibians--creatures whose fate had remained largely
unexplored through the half century in which atrazine had become the most heavily
used herbicide in the United States as well as one of its most widespread
environmental contaminants.

Hayes himself was acutely interested in discovering the causes of a global
decline in frog populations that had worried scientists since the early 1990s.
Many of the hormones and genes that regulate reproduction and development and
metabolism in frogs perform similar functions in people, making frogs important
proxies for humans--nature's test animals in a changing world. Syngenta's concern
was different. The Environmental Protection Agency had been ordered by Congress to
"reregister" atrazine as part of a program to subject a large number of older
pesticides to current safety testing, a process that required considerable new
data.

Initially, Hayes was asked only to review the scientific literature for studies
involving atrazine and frogs. The review turned up nothing, so Hayes designed an
experiment to test atrazine directly on the animals. "I honestly thought that the
compound wouldn't do anything," Hayes says. "There was no basis that I knew of for
a hypothesis that it would. My concern was how it would look to my colleagques.
Would it look like I had prostituted myself to a company to do studies that
weren't going to produce anything?" Hayes took a vote among his students in the
Department of Integrative Biology, some of whom were so anticorporate, he says,
that they wouldn't go to Starbucks. But they agreed to do the experiment. Over the
course of the next two and a half years, Syngenta paid Hayes's lab $250,000.

© 2007 Thomson/West. No Claim to Orig. US Gov. Works.

https://web2.westlaw.com/print/printstream.aspx ?prft=HTMLE&destination=atp&sv=Spl... 11/14/2007
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The experiment was similar to ones Hayes had performed many times before. Newly
hatched tadpoles were reared in water containing atrazine in amounts ranging from
.01 to 25 parts per billion (ppb) until the animals completed metamorphosis. The
test animal was the African clawed frog, a species known as the "lab rat of
amphibians® and typically referred to by its generic name, Xenopus. Once used in
human pregnancy testing, Xenopus 1s easier to rear than native North American
species, largely because it is entirely aquatic, can be readily force-bred, grows
quickly through well-defined stages, and will eat almost any commercial animal
feed. Hayes gives his tadpoles Purina Rabbit Chow.

In March 1999, Hayes and his students divided 900 Xenopus tadpoles among thirty
small aquariums. Half of the tanks contained atrazine; the rest--the control
tanks--did not. All the tanks were coded, so neither Hayes nor his students knew
which animals were swimming in what dose. Every three days, the tanks were cleaned
and the solutions replaced. After forty days, the tadpoles had become frogs. When
Hayes examined the frogs, all the control animals were normal. So were all the
females. But among the males that had been exposed to atrazine at concentrations
of 1 ppb or more, about 80 percent had smaller than expected laryngeal dilator
muscles--puny voice boxes.

Laryngeal muscle size is an important secondary sexual characteristic in frogs;
male frogs rely on the strength and pitch of their mating calls to attract

females. Male bullfrogs sometimes sit near a spring at the edge of a pond where
the inflow of colder water constricts the larynx and lowers the tone of their call.

Examining the frogs more closely, Hayes was surprised to discover that about a
third of the male frogs exposed to atrazine also had abnormal reproductive organs.
Some had malformed or multiple sets of testes. Others had both testes and ovaries,
sometimes in odd numbers. The co-occurrence of testes and ovaries is rare in
vertebrates and rarer still in Xenopus. Yet in Hayes's experiment this morphology
had been elicited at concentrations as low as .1 ppb, a tenth of the amount that
altered their voice boxes. Such a dose is eqguivalent to a grain of salt dissolved
in a ten-gallon aquarium. To put it another way, the federally established "safe"
limit for atrazine in human drinking water is 3 ppb, thirty times the dose that
turned some of Hayes's frogs into hermaphrodites.

Tyrone Hayes is five feet three and sturdy from years of predawn cycling and
running. He has shoulder-length black hair, which he wears braided or in a
ponytail, or, sometimes, swept back from his face in a stiff mane. Around the lab
he's usually in shorts and a T-shirt, but for speaking engagements and faculty
meetings, he favors a black suit, an iridescent tie, and dangly earrings. Hayes
was born in 1967, in Columbia, South Carolina, where his father is a carpet layer.
He attended Harvard, where he earned a summa cum laude for a thesis on how
temperature influences development in wood frogs. In graduate school, at Berkeley,
Hayes studied endocrinology, investigating the impact of environmental factors on
frog hormones. At thirty-two, he became the youngest tenured professor in the
department's history and was named a full professor three years later.

Hayes says that he was naive about how his findings would be received. After
‘reporting his discovery to the other panelists studying atrazine, Hayes argued
with them and with Syngenta for months about what to do next. There were

protracted discussions about the statistical relevance of the voice-box data and
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disagreements over the pace of follow-up studies. Hayes was asked for repeated
revisions of the "final" report on his results. He saw all of this as an effort to
discourage him from publishing his findings. In November 2000 he quit the panel.
In his letter of resignation he complained that were he to remain on the team,
"recent history suggests that I will spend a great deal of effort preparing
reports that will not be finalized in a timely manner, let alone published." He
added, "It will appear to my colleagues that I have been part of a plan to bury
important data."

In fact, Hayes's contract with Syngenta's atrazine panel did not prevent him from
publishing his research. There was, however, an implicit understanding that panel
members--in addition to scientists at Syngenta--would review one another's work.
Hayes worried that such consultation, which had already slowed him, would
eventually paralyze his research. Hayes's colleagues, meanwhile, wondered at his
impatience. "Tyrone is an interesting person," says Keith Solomon, a professor of
environmental bioclogy at the University of Guelph, in Ontario, who contines to
serve on Syngenta's panel. "But he's in a hurry.®

In January 2001 staff scientists from Syngenta visited Hayes at Berkeley in an
attempt to get him to rejoin the team. The meeting, which included discussions of
a direct arrangement with Syngenta in which Hayes would continue his work, did not
go well. "I'm certain they would have had control," Hayes says. Hayes instead went
forward with money he had obtained from Berkeley and the National Science
Foundation. He repeated the Xenopus experiment two times, and in April 2002 he
published his findings in the Proceedings of the National Academy of Sciences.

He also performed a series of similar experiments using a common native species,
the northern leopard frog. Hayes found that doses of atrazine as low as .1 ppb
again caused various degrees of "sex reversal" in about a third of the males, and
that some of the animals also displayed a freakish abnormality that Hayes had not
seen in Xenopus: eggs forming in their testes. In the summer of 2001, Hayes and
his students conducted field surveys of wild leopard frogs at eight locations in
the United States and found the same deformities they had seen in the lab. At a
site on the North Platte River in eastern Wyoming, far from the nearest farmland,
Hayes discovered high levels of atrazine in the water and gonad problems in 92
percent of the male leopard frogs. In October 2002 he published these findings in
Nature. The following summer he returned to the North Platte and found the
atrazine contamination much reduced and only 8 percent of the frogs abnormal. A
year later he measured no atrazine in the water at the site, and all the frogs
were normal. (Hayes believes that the river had been temporarily contaminated
somewhere upstream. )

In his published articles, Hayes arqued that atrazine activates a gene that
produces an enzyme called aromatase, which converts testosterone to estradiol, the
strongest of the naturally occurring estrogens. Elevated levels of aromatase, he
proposed, could explain the males' stunted voice boxes and multiple, mismatched
sex organs--as well as the fact that atrazine appeared to have no effect on the
females. Hayes called the process "chemical castration and feminization." He was
not surprised that the abnormalities he found were associated with extremely weak
doses of atrazine; hormones, including testosterone and estradiol, typically
function at very low concentrations. "If you're a toxicologist, this is a low-dose
effect," Hayes says. "If you're an endocrinologist, it's a reasonable effect."
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Chemical poisons tend to be more toxic as the dose increases the classic "linear”
dose-response association. But chemicals that affect hormonal systems sometimes
operate in nonlinear ways: In women, for example, estradiol is necessary to
stimulate ovulation, but a large dose of estradiol--the amount contained in the
birth control pill---cancels this effect.

The science of endocrine disruption, as chemical interference with hormones has
been dubbed, is new and complex. Unlike acute toxins, which can kill an organism
outright, endocrine disrupters cause subtle damage, such as reproductive-system
abnormalities or conditions that can lead to cancer. Effects seen at very low
doses but that do not occur at higher doses con found traditional toxicological
assay techniques. In 1996, Congress directed the EPA to include
endocrine-disruption studies as part of its safety screening of licensed
chemicals, but a decade later the agency is still trying to develop standards for
laboratory tests.

According to Bruce Blumberg, an associate professor of developmental and cell
biology at the University of California, Irvine, scientists who study endocrine
disruption often see dramatic biological effects when they expose cell cultures to
weak chemical concentrations. Curiously, Blumberg says, research sponsored by
chemical companies rarely detects such effects.

Atrazine is among the world's oldest and most effective herbicides--the aspirin
of weed-killers. It was developed during a period of intense innovation in the
chemical industry that began with the Second World War and the invention of 2,4-D,
the first "selective" herbicide: it could kill weeds without killing the crops.
(It was later mixed with 2,4,5-T by the military to make the decidedly
nonselective defoliant Agent Orange.) Syngenta, a company with roots dating back a
couple of centuries that also gave the world DDT and LSD, introduced atrazine to
the market in 1959. The new chemical was far more selective than 2,4-D--it is
nearly impossible to kill corn with the stuff--and it was an immediate hit with
farmers. Syngenta does not divulge sales figures for individual products, but
atrazine continues to contribute a significant portion of the company's U.S.
revenues from selective herbicides, which last year totaled $1.9 billion worldwide.

Atrazine residues are not found in significant amounts in food. Nor is it
especially poisonous to vertebrates; it's unlikely that you could dissolve enough
atrazine in water to kill a frog. A handful of studies have linked atrazine
exposure to increased incidences of cancer in humans, but many more studies have
found no evidence of such a correlation. Hayes, for his part, believes that
atrazine, because it may cause endocrine problems in people, could play an
indirect role in cancer. Estrogen, he points out, is known to promote tumor
growth; a current treatment for breast cancer involves a drug that inhibits the
production of aromatase. "How can we take the risk of exposing people to something
that does the opposite?" he asks. In 2000 the EPA--in a move that downgraded the
agency's earlier concerns about atrazine and cancer--declared that the compound is
"not likely to be carcinogenic to humans."

Nevertheless, a fraction of the nearly 80 million pounds of atrazine applied to
crops in the United States every year ends up contaminating surface water,
groundwater, rain, and even fog. In the spring, concentrations in rivers and

streams in the Midwest frequently exceed 10 ppb, and Syngenta has twice
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voluntarily reduced the suggested application rate for atrazine on corn, from four
pounds per acre to three in 1990, and to two and a half in 1992. Although atrazine
breaks down fairly quickly in, soil and shallow surface water, it is more stable
in larger bodies of water and in underground aquifers. In 1999 and 2000 the EPA
and the United States Geological Survey, measuring reservoirs in agricultural
areas of a dozen states, found atrazine in posttreatment drinking-water samples
collected from community water systems, in some cases at concentrations of more
than 2 ppb. In 2003 the EPA reported that a survey of more than 14,000 water
utilities, drawing water from wells in twenty-one states, had found that atrazine,
where it previously had been detected, averaged about .55 ppb--more than five
times the amount that caused abnormalities in Hayes's initial experiment. Because
water can take years to percolate down into aquifers, atrazine would still be
found in well water for decades even if use of the pesticide were halted today.
That very concern led the European Union to ban atrazine in the fall of 2003.

People, unlike frogs, don't undergo critical developmental stages exposed to the
elements, and frogs may be particularly sensitive to waterborne chemicals. Still,
in the same year atrazine was banned in the European Union, an American
epidemiologist named Shanna Swan, then at the University of Missouri School of
Medicine, published research showing reduced semen quality in men exposed to
pesticides. Swan compared men in Columbia, Missouri, with men living in
Minneapolis. The Columbia group had about half as many moving sperm in their semen
as their Minneapolis counterparts. Urine samples from the Columbia group showed
significantly higher herbicide residues. Swan says few of the men in Columbia were
farmers and that she suspects their exposure to pesticides was through drinking
water contamination. Reduced semen quality is correlated not only with reduced
fertility but also with testicular cancer. One of the pesticides Swan detected in
the Missouri group was atrazine.

On April 16, 2002, the day Hayes's Xenopus study appeared in print, The Wall
Street Journal published a brief article about it, in which Tim Pastoor,
Syngenta's North American head of research for human safety health issues,
described Hayes's findings as "inconclusive." Syngenta, the Journal reported,
"considers the Hayes study to be 'preliminary work' that might have to be
retracted as the result of more detailed testing." Two months later, Hayes's
former colleagues on Syngenta's atrazine research panel issued a press release
stating that two teams of scientists, working independently, had tried to
replicate Hayes's results and failed. Both studies had been funded by Syngenta and
were led by members of the atrazine research panel. One was overseen by James
Carr, a biologist at Texas Tech University; the other by John Giesy, a zoologist
at Michigan State University. Hayes was furious. "Saying they couldn't replicate
my work is different from saying they didn't replicate it," he says.

Reproducibility is a hallmark of good science, and the charge that a researcher's
work cannot be duplicated is serious. An experiment that can't be repeated implies
either incompetence or fraud on the part of the original author. A perfectly
replicated experiment should always yield the same result, in the same way that
two identical columns of numbers will add up to the same total. In practice, many
variables come into play and experiments are never exactly the same. But as became
clear from the data and descriptions of their experiments later submitted to the
EPA, both Carr and Giesy departed from Hayes's methods--and neither proved as
skillful at the difficult task of rearing frogs. Giesy performed two key
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experiments loosely modeled on Hayes's. In one of the experiments, more than three
quarters of the frogs died. In both, the control tanks were accidentally
contaminated with atrazine at concentrations averaging at least .1 ppb, rendering
the results inconclusive. (Giesy says his experiments were no more contaminated
than anyone else's and that he merely had reported the control levels more
precisely.)

Carr had problems, too. His frogs had been overcrowded and underfed, and many of
his tadpoles failed to achieve metamorphosis. Some that did took longer than usual
to reach that stage. Carr did not test atrazine at concentrations of less than 1
ppb. Even so, his experiment did produce frogs with abnormal gonads, though he
found the effect statistically significant only at 25 ppb--250 times the amount
that caused abnormalities in Hayes's experiment. Ordinarily, the detection of a
similar effect in an experiment that only approximates the original is considered
evidence that the effect is "robust." (Carr did not respond to my requests for
comment. )

In any case, Hayes's research had already caught the attention of the EPA. In
april of 2002, Hayes had been contacted by Tom Steeger, a scientist in the
agency's Office of Pesticide Programs, in Washington, who said in an email that it
would be "imprudent" of the agency to ignore the “"disturbing results" of Hayes's
investigation. The following July, Steeger visited Hayes's lab, where the
experiments on Xenopus and leopard frogs were under way. After Steeger returned to
Washington, he exchanged dozens of emails with Hayes and other scientists on the
atrazine panel and at Syngenta in an effort to determine who had gotten what right
about frogs and atrazine.

The Environmental Protection Agency regulates pesticides under a law called the
Federal Insecticide, Fungicide, and Rodenticide Act. Adopted by Congress in 1947
and extensively amended since, FIFRA is now a book-length set of rules, the most
important of which is this: the EPA is supposed to weigh a pesticide's economic
benefits against any "unreasonable adverse effects" it may have on the environment
or on human health. In 1988, Congress adopted the provision to reregister
pesticides that had been licensed before 1984.

The EPA does not actually investigate the economic benefits of any pesticide, nor
does it usually conduct its own research on the safety of such compounds. When
confronted with evidence that a pesticide has adverse effects, the EPA usually
responds with a recommendation that the matter be studied further, and under the
peculiar logic of pesticide regqulation, it is the manufacturer and not the agency
that is responsible for testing chemical products. (The EPA stipulates what kinds
of studies are necessary and requires companies to submit raw data in addition to
safety conclusions.)

One way to maintain the perception that a pesticide is safe is to take a very
long time reviewing information suggesting it is not. The EPA routinely reframes
questions about the safety of pesticides in such a way that they remain questions,
and evidence of adverse effects usually results in a demand for more study.
Pesticide makers are allowed extravagant amounts of time for such follow-up work.
and because the companies know the EPA must carefully review every study they
submit, pesticide makers can game the system by submitting flawed and inconclusive
research. The EPA then judiciously pores over the new data, finds it wanting, and
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asks for something more definitive. The oversight the agency thus exercises can be
thought of as a kind of business service. The EPA helps chemical companies
understand safety concerns in terms of overhead. The agency refers to pesticide
makers as "registrants," a term that makes them sound like guests in a luxury
hotel, which in some ways does not seem far from accurate.

The Bush Administration has a deserved reputation for hostility to environmental
regulation, but the EPA's process for licensing pesticides has become less
stringent over the course of many years, under both Republican and Democratic
leaders. According to a knowledgeable former EPA official, the agency was more
aggressive in restricting and banning pesticides in its early years. It remained
more independent and "professional" under the first President Bush than it has
since become. During the Clinton years, the former official said, the agency
adopted a conciliatory attitude toward pesticide manufacturers in an effort to
counter the perception that it was staffed by environmental zealots. At the same
time, chemical companies were becoming more adept at forging alliances with farm
advocacy groups, which have enormous clout in Washington and have learned how to
turn the EPA's "data addiction" to their advantage. "Scientists culturally cannot
say no to data," the former official said of the staff in the agency's pesticide
program. "It's hard for them to make a decision about what's in front of them when
there is a promise of more information in the future." Delay, of course, has
decided economic benefits for pesticide makers.

Syngenta's crop-protection division, where Tim Pastoor works, is located in
Greensboro, North Carolina, in a leafy, campus-like complex just off Interstate
40. Pastoor, a pleasant, sandy-haired toxicologist, says the regulatory onus on
his company is immense--a research program without end. Hearing that work
disparaged because it's funded by the company “"drives me crazy," Pastoor says.
"It's as if they"--the company's safety studies--"are tainted when they're not."
In an effort to anticipate the kinds of studies the EPA is likely to request of
them, companies like Syngenta often undertake expensive research independent of
the requlatory review process. When the company decided to look at atrazine's
effects on frogs, it was under no obligation to do so. Pastoor says that since the
reregistration process began, in 1994, Syngenta has spent $30 million on atrazine
research and submitted close to 200 studies to the EPA. "I can assure you that I'm
not concerned about the safety of atrazine use," Pastoor says.

Atrazine is one of nearly 900 pesticides that the EPA identified for
reregistration eighteen years ago. In 1994, when the compound was still considered
a cancer risk, it was placed under "special review." Twelve years later, with the
Bugust deadline for a final decision on reregistration approaching and the special
review set to be completed within a year, the EPA's file on atrazine has swollen
to more than a million pages of documents. The pace of reevaluation might have
been even slower had it not been for a series of deadlines imposed on the EPA by a
court order stemming from a case brought against the agency in 1999 by the Natural
Resources Defense Council.

The NRDC, a well-funded environmental advocacy group based in Washington, D.C.,
is frequently in court against the EPA. With respect to atrazine, the group has
sued the EPA for violating provisions of FIFRA, the Endangered Species Act, the
Food Quality Protection Act, and the Federal Advisory Committee Act. These are not
tort cases: the NRDC has sued not for damages on its own behalf or anyone else's
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but instead solely in an attempt to make the EPA follow the federal laws that
govern its requlation of pesticides. Like the reregistration process itself, these
court cases tend to drag on for years.

Aaron Colangelo, a slight and plainspoken thirty-one-year-old graduate of Harvard
Law School and a principal litigator for the NRDC, says that the agency should
have suspended atrazine in the spring of 2002, after Hayes published his first
article. "There was certainly enough justification to do it," Colangelo says. In
atrazine cases, he says, he has often found himself alone at the plaintiffs table
across the aisle from attorneys for the EPA and Syngenta--despite the fact that
the NRDC has never named the company as a defendant in any of its actions. The EPA
apparently is not embarrassed to be joined in court by lawyers for a company that
it is supposed to be regulating.

The NRDC has not been alone in urging the EPA to act against atrazine. In 2002
the attorneys general of New York and Connecticut asked the agency to ban
atrazine. Judith Schreiber, chief scientist at the Environmental Protection Bureau
in the New York Attorney General's Office, wrote a pointed letter to the EPA
arguing that the agency's own review of atrazine risks for human health and the
environment warranted cancellation of the pesticide. And she scolded the agency
for ignoring Hayes's findings. The EPA had failed "to adequately consider the
endocrine disruption and reproductive effects of atrazine," Schreiber wrote,
adding that Hayes's aromatase theory suggested that atrazine could act through a
"common mechanism among frogs, reptiles and mammals, including humans.”

In the summer of 2002, Everett Wilson, chief of the U.S. Fish and Wildlife
Service's Division of Environmental Quality, also complained to the EPA about
atrazine. In a letter to the agency's chemical review manager, Wilson contended
that atrazine could harm endangered species, especially amphibians, by interfering
with their hormonal processes or by killing the aquatic plants and invertebrates
that amphibians eat. Wilson cited the Barton Springs salamander, an endangered
amphibian that is known to live only in a springfed pool in a park in downtown
Austin, Texas. Water samples collected in Austin by the U.S. Geological Survey
show that when it rains, atrazine from grass treatment contaminates the
salamander's habitat in concentrations that are sometimes greater than .5 ppb.
Unlike FIFRA, the Endangered Species Act, which was adopted by Congress in 1973,
contains no provision for balancing adverse environmental outcomes against
economic considerations; it simply prohibits harm to any of the more than 1,000
species on the endangered list.

In November 2002, Hayes proposed an experiment he believed could end debate over
his findings: he offered to provide Xenopus specimens to three labs in order to
run concurrent studies, one by him at Berkeley, one at a lab chosen by Syngenta,
and the third at a lab selected by the EPA. Hayes said that he would train lab
workers at all locations in protocols--including how to feed and care for the
animals--at his own expense. At the experiments' conclusion, each lab would
exchange a third of its animals with each of the other labs, allowing all three
parties to examine one another's frogs for abnormalities.

The EPA and Syngenta declined Hayes's invitation to collaborate. Jim Carr said in
an email that he was "in principle" not opposed to the idea, but complained that

Hayes was insensitive to the fact that there were features of his experiment that
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"we do not wish to repeat." Keith Solomon agreed, reminding his colleagues by
email of their previous inability to raise frogs using Hayes's methods. ‘

Hayes says that, even allowing for start-up time, these new experiments could
have been completed in a matter of months. Instead, the EPA asked for further
analysis of the extant data, in the form of white paper that would consider
seventeen recent studies--published and unpublished--involving atrazine and
amphibians, including research by Hayes, Carr, and Giesy. (Twelve of the projects
had been sponsored by Syngenta.) This white paper would, in turn, be submitted to
the EPA's Scientific Advisory Panel, a group of seven scientists whose job is to
provide the agency with "independent, external, expert scientific peer review." In
this case, the panel was to be expanded to fifteen scientists, and a public
hearing--a standard feature of such reviews--was scheduled for June 2003.

The white paper--written by Tom Steeger with help from Joe Tietge, a biologist at
the EPA's Mid-Continent Ecology Division, in Duluth, Minnesota, who had led the
agency's investigation of deformed-frog incidents several years earlier--was never
conceived as a means of deciding the safety of atrazine. It was, according to the
EPA, an effort to determine "whether there is a need for additional data to
characterize more fully atrazine's potential risk to amphibian species, and, if
so, what data should be developed." In other words, the white paper was intended
from the outset primarily to help the agency decide what further research should
be done on atrazine. Hayes deduced as much, and complained to Steeger that the
white paper would merely lead to a routine call for more study--and that inclusion
of Syngenta's dubious research was an effort to "dilute" his own legitimate
findings with "garbage."

Extraordinary attention was paid to the white paper's wording. In May 2003 it was
reviewed by two departments at the White House, the Council on Environmental
Quality and the Office of Management and Budget, both of which advise the
president on environmental policy. According to the NRDC's Aaron Colangelo, this
degree of executive-branch involvement in the oversight of a single pesticide
registration was unprecedented.

On June 17, 2003, the Scientific Advisory Panel convened for a four-day public
hearing at the Crowne Plaza Hotel in the shimmery Crystal City suburb of
Washington, D.C. Unlike peer reviewers for scholarly journals, who are unpaid and
free to make whatever comments they like about the research they are asked to
evaluate, the advisory panel members worked within narrow guidelines in assessing
the white paper. They were paid $400 a day, and, although panelists sign detailed
financial-disclosure forms crafted to expose conflicts of interest, there is no
prohibition against scientists serving on the panel who receive research funding
from the EPA in other areas and who thus might be reluctant to criticize its
findings.

In their assessment, Steeger and Tietge wrote that there was enough evidence to
"establish the plausibility of a hypothesis that atrazine could affect amphibian
development, " but, because of flaws in all of the existing studies, the EPA could
neither accept nor reject such a theory. They proposed that Syngenta conduct
further research. In its report to the EPA, submitted in August 2003, the
Scientific Advisory Panel agreed that more research was needed in order to
understand the effects of atrazine on frog development. The panel added that the
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existing data was sufficient to "warrant concern"--a conclusion only marginally
more forceful than the white paper's ambiguous finding.

"I would never go on an EPA panel again," says Darcy Kelley, a biology professor
at Columbia University who participated in the panel's deliberation, and who is a
leading authority on sexual differentiation in Xenopus. "It's a curious process,
which is run within a set of guidelines that guarantee nothing will be done."
Kelley, who has visited the EPA's lab in Duluth, said she was puzzled that the
agency hadn't tried to replicate Hayes's experiment and surprised that each of the
seventeen studies was given equal weight in the EPA's evaluation. She found
Hayes's research worrisome because hermaphroditism does not normally occur in
Xenopus. "He had the most striking results I've seen in a long time," she said.
"I'd have said if you want to err on the side of caution, then you should not
re-license atrazine." But, as David Skelly, an ecologist at Yale University who
was also on the panel, put it, the group was not permitted to reach such a "novel
conclusion." Still, in its report, the panel noted that, with the exception of the
two experiments by John Giesy at Michigan State, the laboratory studies all
suggested that atrazine disrupts normal reproductive development in frogs. "The
inability to detect gonadal abnormalities with atrazine exposure in (Giesy's
experiments) should not detract from the positive results noted in the majority of
the studies," the panel members wrote.

In the fall of 2003, the EPA concluded an interim reregistration of atrazine. In
compliance with the recommendation of the advisory panel, the agency also ordered
Syngenta to conduct additional experiments on frogs and atrazine. Two years later,
in the summer of 2005, scientists at Syngenta began their initial testing of
atrazine on Xenopus. They expect to have results by the end of this year, more
than four years after Tyrone Hayes proposed the joint experiment that could have
resolved the issue in a few months. Meanwhile, in all likelihood, the
reregistration of atrazine will be finalized this August.

In January, Hayes published two new papers in Environmental Health Perspectives.
In one paper, he showed that when frogs are exposed to atrazine in combination
with other pesticides--as they are in the environment--the damage to the animals'
hormonal systems is more severe than from exposure to atrazine alone. In the
other, he reported that when male tadpoles are exposed to estradiol (or to a
synthetic compound that suppresses testosterone) they develop the same kinds of
gonadal abnormalities that are associated with atrazine--a finding, he arques,
that provides further support for his theory of "chemical castration and
feminization." Hayes has also been trying to figure out why some male frogs in his
experiments fail to exhibit elevated levels of aromatase or gonadal abnormalities
after being exposed to atrazine. (The reason, he thinks, may have something to do
with natural differences in the rates at which the frogs develop.)

Although Syngenta's current research is not, strictly speaking, an attempt to
replicate Hayes's work--the experiments involve alternative methods--Hayes says he
has full confidence that they will find the same adverse effect. Different methods
and different strains of Xenopus could result in somewhat different frequencies
and patterns of abnormal gonadal development or even no deformities at all. But,
Hayes says, he can think of no reason why the essential result would not be the
same. He also knows of no reason why the EPA will not continue to do nothing as
the testing moves on to another phase. "My view is that the EPA is never going to
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take action on atrazine," Hayes says.

Legally, the EPA needn't find a threat to human health to ban atrazine. Adverse
effects in the environment are sufficient for the agency to take action, and in
the view of many biologists it makes little sense to see humans in isolation from
the environment. The question of what direct effects, if any, atrazine has on
human health will be hard to answer, and will likely depend on inferences drawn
from studies of surrogate species. Such inferences are never certain. Vertebrate
toxicology is a kind of Russian roulette: Some species get lucky when they're
exposed to chemicals; some don't. Thalidomide~~the sedative that caused horrific
birth defects in human infants in forty-six countries half a century ago--was
believed safe because tests showed it had no effect on rats. In the very same
ecosystems where Tyrone Hayes has found abnormal northern leopard frogs, he has
also discovered that a close relative of that species--the plains leopard
frog--appears to be unaffected by atrazine. As is usually the case with
environmental contaminants, the real-world experiment is already up and running.

William Souder is the author of A Plague of Frogs and, most recently, Under a
Wild Sky: John James Audubon and the Making of The Birds of America, which was a
finalist for the 2005 Pulitzer Prize in biography.
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Most whales and many other marine species depend on sound as they hunt for food, avoid
predators, find mates, and maintain their awareness in the darkness of the sea. But over
the past century the acoustic landscape of the ocean has been transformed by human
activity -- intensely loud military sonar, oil-and-gas surveys, and the ever-increasing traffic
of commercial ships. This noise can have impacts on marine life ranging from long-term
behavioral change to hearing loss to death. This November 2005 second edition of NRDC's
groundbreaking 1999 report on ocean noise has been completely rewritten to reflect the
rapid growth of the scientific record. It reviews the science, surveys the leading contributors
to the problem, and suggests what might be done to reduce the impacts of noise on the sea
-- before the proliferation of noise sources makes the problem unmanageable.
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EXECUTIVE SUMMARY

tis a commonplace among divers and oceanographers
Ethat the ocean is no “silent world,” as Jacques
Cousteau had written, but an exceptionally noisy
place. Most whales and many other marine species
depend on sound as they hunt for food, detect preda-
tors, find mates, and maintain their awareness in the
darkness of the sea. Over the past century, however,
the acoustic landscape of the ocean has been trans-
formed by human activity. Some biologists have com-
pared the increasing levels of background noise in
many places off our coasts to a continuous fog that is
shrinking the sensory range of marine animals. Others,
concerned about a growing number of whale mortali-
ties linked to military sonar, have compared the effects
of intense sound to those of dynamite. Together these
analogies suggest the range of impacts that noise can
have: from Jong-term behavioral change to hearing
loss to death.

Since 1999, when the first edition of this report was
published, the scientific record and the public’s aware-
ness of the issue have grown with astonishing rapidity.
It has become increasingly clear that the rise of ocean
noise presents a significant, Jong-term threat to an
environment that is utterly dependent on sound. Our
purpose in this report is to review the science, survey
the leading contributors to the problem, and suggest
what might be done to reduce the impacts of noise on
the sea—before the proliferation of noise sources
makes the problem unmanageable.

THE RISE OF AN ENVIRONMENTAL PROBLEM
There is general agreement that hearing is probably
the primary sense of whales, dolphins, and other
marine species, as vitally important to them as seeing
is to us. Yet the acoustic environment is increasingly
overshadowed by a gamut of military, commercial,
and industrial sources: dredgers that clear the seabed
for ship traffic, pipelines, and structures; high explosives
for removing oil platforms and testing the seaworthi-
ness of military ships; pile drivers for construction;
harassment devices for fisheries; tunnel borers; drilling
platforms; commercial sonar; modems; transmitters;
and innumerable jet skis and power boats. In deep

water, background noise seems to be growing by

Defining the Problem

“Undersen noise pollution is like the death of a
thousand cuts. Each sound in itself may not be a
matter of critical concern, but taken all together, the
noise from shipping, seismic surveys, and military
activity is creating a totally different environment
than existed even fifty years ago. That high level of
noise is bound to have a hard, sweeping impact on
life in the sea. Regulating these sound sources can
be difficult, but one has to start somewhere. Every
breath we take is dependent on the ocean. And unless
we really understand how that vast system works
and take better care of it, it isn't just the ocean that's
in jeopardy. It's our whole future that's at stake.”

DR. SYLVIA EARLE, FORMER CHIEF SCIENTIST, NATIONAL
OCEANIC & ATMOSPHERIC ADMINISTRATION

about three to five decibels per decade in the band
occupied by commercial ships. In some areas near

the coast, the sound is persistently several orders of
magnitude higher than in less urbanized waters,
raising concerns about chronic impacts on marine life.

Among the leading contributors to the problem:

> Military active sonar systems put out intense sound
to detect and track submarines and other targets. Mid-
frequency tactical sonar, which is currently installed
on close to 200 American vessels and on the ships of
other navies, is linked to a growing number of whale
strandings worldwide. Low-frequency sonar, which
has proliferated rapidly over the last decade, can
travel hundreds of miles at intensities strong enough
to affect marine mammals. Navies are increasingly
using both types of systems (a list of which is

contained in the report) in coastal waters.

> High-energy seismic surveys are used by industry

to detect oil and gas deposits beneath the ocean floor.
Surveys typically involve firing airguns every few
seconds at intensities that, in some cases, can drown
out whale calls over tens of thousands of square miles.
The industry conducts more than 100 seismic surveys
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each year off the coast of the United States, and that
could increase significantly with the passage of the
Energy Policy Act of 2005, which mandates an inven-
tory of the entire U.S. outer continental shelf. Global
hot spots (which are mapped in the report) include
the Gulf of Mexico, the North Sea, and the west coast
of Africa.

» The low-frequency rumble of engines, propellers,
and other commercial shipping noise can be heard

in virtually every corner of the ocean. Over the last

75 years, the number of merchant ships has tripled,
and their cargo capacity (which relates roughly to the
amount of sound they produce) has increased steadily.
Some believe that the biggest ships will become faster
and larger still, possibly tripling in capacity, and that
their numbers will double over the next 20 to 30 years.
Increasingly, short hauls between ports could take
cargo ships nearer to shore—directly through coastal
habitat for many marine species.

That some types of sound are killing some
species of marine mammals is no longer a matter
of serious scientific debate. A range of experts, from
the International Whaling Commission’s Scientific
Committee to the U.S. Navy’s own commissioned
scientists, have agreed that the evidence linking
mass strandings to mid-frequency sonar is convincing
and overwhelming. Suspect strandings have occurred
off the Bahamas, the Canary Islands, the U.S. Virgin
Islands, North Carolina, Alaska, Hawaii, Greece,
Italy, Japan, and other spots around the world.
Some stranded animals have been found to suffer
bleeding around the brain, emboli in the lungs, and
lesions in the liver and kidneys, symptoms resembling
a severe case of decompression sickness, or “the
bends.” That these injuries occurred in the water,
before the animals stranded, has raised concerns that
whales are dying in substantially larger numbers than
are turning up onshore. Other sources of noise, such
as the airguns used in seismic surveys, may have
similar effects.

But to many scientists, it is the cumulative impact
of subtle behavioral changes that pose the greatest

Sounding the Depths II

potential threat from noise, particularly in depleted
populations: what has been called a “death of a
thousand cuts.” We know that sound can chase some
animals from their habitat, force some to compromise
their feeding, cause some to fall silent, and send some
into what seems like panic. Preliminary attempts at
modeling the “energetics” of marine mammals (the
amount of energy an animal has to spend to compen-
sate for an intrusion) suggest that even small altera-
tions in behavior could have significant consequences
for reproduction or survival if repeated over time.
Other impacts include temporary and permanent
hearing loss, which can compromise an animal’s
ability to function in the wild; chronic stress, which
has been associated in land mammals with suppression
of the immune system, cardiovascular disease, and
other health problems; and the masking of biologically
important sounds, which could be disastrous for
species, like the endangered fin whale, that are
believed to communicate over long distances.
Although marine mammals have received most
of the attention, there are increasing signs that noise,
like other forms of pollution, is capable of affecting
the entire web of ocean life. Pink snapper exposed
to airgun pulses have been shown to suffer virtually
permanent hearing loss; and the catch rates of had-
dock and cod have plummeted in the vicinity of an
airgun survey across an area larger than the state of
Rhode Island. Indeed, fishermen in various parts of
the world have complained of declines in catch after
intense acoustic activities, like oil and gas surveys
and sonar exercises, moved onto their grounds,
suggesting that noise is seriously altering the behavior
of commercial species. Other potentially vulnerable
species include brown shrimp, snow crabs, and the
giant squid, which is known to have mass stranded
in the vicinity of airgun surveys.

THE DOMESTIC AND GLOBAL RESPONSE

As yet, there is no domestic or international law to
deal comprehensively with ocean noise. The closest
approximation in the United States is the Marine
Mammal Protection Act (MMPA), which requires
those who would harm animals incidentally, as an
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unavoidable consequence of their business, to first
obtain permission from one of the wildlife agencies.
Congress dictated a precautionary approach to
management given the vulnerable status of many of
these species, their great cultural and ecological
significance, and the exceptional difficulty of
measuring the impacts of human activities on marine
mammals in the wild.

When it has come to ocean noise, however, the
MMPA’s mandate has not been fulfilled.

> Most of the leading contributors to the problem of
ocean noise are not currently regulated. With few
exceptions, the U.S. Navy has not sought to comply
with the MMPA on its sonar training exercises; oil
and gas companies often conduct surveys off Alaska
and in the Gulf of Mexico without authorization; and
commercial shipping remains entirely unregulated.
Lack of adequate funding is partly to blame, as is
the recalcitrance of some powerful noise producers;
but it can also be said that the agency with primary
authority, the National Marine Fisheries Service
(NMES), has tied its own hands, declining to use the

enforcement power available under law.

> Mitigation measures that could make the most
difference are generally not imposed. As concern

has mounted, scientists and policymakers have given
more thought about ways to prevent and mitigate

the needless environmental impacts of ocean noise.
Among the most promising measures are geographic
and seasonal restrictions and technologies that curb

or modify sound at the source. To date, however, regu-
lators have relied primarily on operational requirements,
such as visual monitoring, whose effectiveness—par-
ticularly for some of the most vulnerable species of
whales—is highly limited.

> Legal standards are increasingly being defined in ways
that limit the MMPA's effectiveness. The NMFS has
moved the threshold for regulatory action steadily
upward over the years without any breakthroughs
in research and, indeed, while studies on some species

would seem to lead in the opposite direction. And

vi
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changes that Congress has made to the threshold make
the Act more difficult to enforce.

» Cumulative impacts of ocean noise have not been
addressed in a meaningful way. This record is partly
due to the basic empirical difficulty of determining
when a population-level impact might occur, but also
to the fragmentation of the permitting process, which
relteves pressure on the agency to consider a broader
set of impacts.

But undersea noise is not just a national issue: It is a
global problem. Many noise-producing activities occur
on the high seas, a gray zone of maritime jurisdiction,
and both sounds and affected species have little respect
for boundaries. Fortunately, as scientific and public con-
sensus has crystallized around ocean noise, so has inter-
national recognition that the strategy for reducing it
must be regional and global. A number of international
bodies, including the European Parliament, the Inter-
national Whaling Commission’s Scientific Committee,
and several regional seas agreements, have begun to
address the problem, urging that nations work together.
Options range from the direct, comprehensive control
that a federal system like the European Union can exer-
cise; to the guidelines or regulations that specialized
bodies such as the North Atlantic Treaty Organization
and the International Maritime Organization can pro-
pose for certain activities; to the coordination that
regional agreements can bring, particularly to matters
of habitat protection. Unfortunately, the present U.S.
administration has opposed the international regula-
tion of active sonar, which may weaken its leadership
and standing on the broader issue of ocean noise.

THE WAY FORWARD
The mass strandings that have emerged over the last
several years are a wake-up call to a significant environ-
mental problem. We do not believe that an issue of this
complexity can or will be settled tomorrow. Yet now is
the moment when progress is possible, before the prob-
lem becomes intractable and its impacts irreversible.
With this in mind, NRDC recommends that the
following steps be taken:
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» Develop and implement a wider set of mitigation
measures. Regulatory agencies in the United States,
the NMFS and the Fish and Wildlife Service, should
move beyond the inadequate operational require-
ments that are currently imposed and develop a
full range of options, particularly geographic and
seasonal restrictions and technological {(or “source-
based”) improvements.

» Build economies of scale. Agencies should use
programmatic review and other means to develop
economies of scale in mitigation, monitoring, and
basic population research. In conducting program-
matic review of noise-producing activities, the
agencies should take care to make threshold miti-
gation decisions early in the process and to allow
public participation at every stage, as the law requires.

» Improve enforcement of the Marine Mammal Protection
Act. The NMES should exercise the enforcement
authority delegated by Congress under the Act to
bring clearly harmful activities, such as sonar exercises
and airgun surveys, into the regulatory system and
should adopt process guidelines to ensure that an
arm’s length relationship is maintained with prospective
permittees. And Congress should add a “citizen-suit”
provision to the MMPA, which would empower the
public to do what, in some cases, the regulatory agen-
cies will not.

vii
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» Increase funds for permitting and enforcement. The U.S.
Congress should increase the NMFS’s annual budget
for permitting and enforcement under the MMPA.

> Set effective standards for regulatory action. So that
the MMPA can serve the protective role that Congress
intended, the act’s standards for “negligible impact”
and behavioral “harassment” should protect the
species most vulnerable to noise, ensure that major
noise-producing activities remain inside the regulatory
system, and enable wildlife agencies to manage
populations for cumulative impacts.

» Establish a federal research program. Congress should
establish a National Ocean Noise Research Program
through the National Fish and Wildlife Foundation,

or similar institution, allowing for coordination, reli-
ability, and independence of funding. A substantial
portion of the budget should be expressly dedicated
to improving and expanding mitigation measures.

» Commit to global and regional solutions. The United
States and other nations should work through special-
ized bodies such as the International Maritime Organi-
zation to develop guidelines for particular activities like
shipping noise; through regional seas agreements to
bring sound into the management of coastal habitat; and
through intergovernmental regimes, like the European
Union, to develop binding multinational legislation.



CHAPTER 1

THE RISE OF OCEAN NOISE

ne bright March morning in 2000, Ken Balcomb

O awoke to find a Cuvier’s beaked whale stranded
in the shallows behind his house in the Bahamas. In
a way it was a fortuitous landing, for Balcomb was no
newcomer to whale rescues. He was a marine biologist
who had, in fact, pursued this very species off the
Bahamian coast for almost ten years. He knew as well
as anyone how uncommon it is even to glimpse these
animals, which spend their lives diving on the con-
tinental shelf, and how extraordinary it is for one to
strand. The biologist and his colleagues labored for an
hour that day coaxing their discovery back to deeper
water. Several times they succeeded in pointing it
away from the beach, but it kept circling around,
disoriented. When at last the whale was on its way,
Balcomb’s cell phone began to ring. Another beaked
whale was reported to have come ashore, one mile
south at Rocky Point.? By the end of the day, more
than a dozen of these rare creatures, plus two whales
of a completely different family, would be found
stranded over hundreds of miles of beach in the
northern islands.2

If every major environmental issue has a turning
point, a moment when its significance becomes too
apparent to ignore, that moment for the issue of ocean
noise came in Ken Balcomb’s backyard in the Bahamas.
For it was soon discovered that the strandings there
had been caused by military active sonar, a source of
intense, mid-frequency sound.? Suddenly more money
was available for research, and more and more people,
including scientists, regulators, the media, and the
public, began to pay attention to the problem. In 2004,
four years after the whales came ashore, the Scientific
Committee of the International Whaling Commission
(IWC)—one of the world’s preeminent groups of

whale biologists—would report that ocean noise
poses a significant and growing threat to populations

of marine mammals.*

NO SILENT WORLD

Keep your eyes open the next time you dive. Just as
you submerge, you'll see the horizon contract sharply.
If the sea is calm and the water clear, you might see
90 or a 100 feet ahead, but if it's riled by wind your
perspective might be limited to a fraction of that
distance, maybe a few body lengths, just far enough
to see the fins and suits of your fellow divers. At

20 feet below, the ocean can appear to humans, as

to all species that rely mainly on sight for navigation,
as a dark and boundless fog. Another 100 feet and it
can seem like starless night.

Some 50 million years ago, the ancestors of our
modern whale and dolphin (the cetaceans) withdrew
from the land back into the sea, accomplishing one of
the more extraordinary turnabouts in evolution. Along
the way, they had to adapt themselves to the sea’s per-
ceptual challenges.? Their ability to see was severely
limited by the darkness and turbidity of the water
(under most conditions a mature great whale cannot
even see its own flukes), and their sense of smell was
too poorly developed to work over a sufficiently large
range.® The answer that evolution provided to their
perceptual difficulty appears to have been hearing:
They compensated for lack of sight by altering the
way they hear.

In place of the thin, pneumatic film that lines the
terrestrial middle ear, the first cetaceans grew a thick,
fibrous mantle that insulated them from the intense
pressures they would experience on dives. And within
the inner ear, in the conch-shaped spiral at the center
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of hearing, some evolved features that could read a
spectrum of sounds inaudible or barely audible to
most land-based animals.? As with many evolutionary
adaptations, these changes in the cetacean ear exploited
a feature of the physical envirorunent: the great efficiency
of water as a carrier of sound. If light propagates poorly
beneath the surface, sound travels easily, roughly five
times faster and many times farther than in air.

Low-frequency sound can travel very great dis-
tances in seawater, so it should not surprise us from
an evolutionary point of view that some marine mam-
mals regularly produce sounds below 1,000 Hertz
(Hz), in the lower register of human hearing. The
endangered blue whale, the largest creature on earth,
is known to produce loud, long infrasonic moans.
Another great whale, the fin whale, emits a string of
steady pulses at the absolute human threshold of
sound—a call heard with such ubiquity that for years
divers mistook it for the creaking of the ocean floor.®
It has been suggested that the calls of these and other
baleen whales might form the basis of vast oceanic
networks, linking animals traveling singly or in small
pods hundreds or even thousands of miles apart.’

Most impressive of all marine mammal sounds,
perhaps, are the “songs” of the humpback whale,
which are organized like birdsong into phrases and
themes that change continually over time. A complete
cycle may run as long as a concerto.® Some specialists
believe that they are meant to convey salient facts
about the singer’s reproductive fitness—his species,
sex, location, and willingness to mate—to interested
females miles away.!!

The uses to which marine mammals put their
sophisticated hearing are only partly known, but what
evidence we have suggests enormous variety, a set
of crucial roles played throughout the life cycle. Many
species are dependent on sound for their food, most
famously the dolphins and porpoises that use the fine
echoes from their high-pitched clicks to hone in on fish
and other prey.? Some species are thought to rely on
sound to navigate, such as the bowhead whales north
of Alaska that may listen for echoes to avoid thick
floes of ice in their migration path.)® We know that
sound binds pups and calves to their mothers, helps
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“I've spent much of my life in the sea. A long time
ago, my father said this was "a silent world.” We
now know it is far from silent. In fact, this world
is home to whales and dolphins that depend on
sound to communicate, to find food, to find mates,
and to nqvigate. I'm very concerned that sound is
being used for industrial, scientific, and military
purposes at such high intensities that it may be
harming whales and dolphins. The oceans are
becoming more and more polluted by sound from
many sources. Each additional insult further
undermines the quality of the ocean environmennt
for its residents.”

JEAN-MICHEL COUSTEAU, FOUNDER AND PRESIDENT,
OCEAN FUTURES SOCIETY

animals find their mates, aids them in avoiding preda-
tors and other dangers, and, in general, enables them
to negotiate a world that is largely unavailable to
sight.’* Virtually every activity of biological signifi-
cance to marine mammals (at least while they are
underwater) depends on their ability to hear.

And they are not the only ocean species that have
evolved in this direction. Though the architecture of
their ears may differ, fish are equipped, like all verte-
brates, with thousands of tiny hair cells that vibrate
with sound, making it intelligible to the brain; and
unique to them is an organ called the lateral line, a
band of sensory cells running the length of the body
that can pick up sound at low frequencies.’® Fish use
sound in many of the ways that marine mammals do:
to communicate, defend territory, avoid predators,
and, in some cases, locate prey.?* Some species of reef
fish, which spend the early part of their lives in open
water, use sound to locate the reefs that they will
eventually make their home.” The males of a species
known as the plainfin midshipman put out a low hum
to let the females know they're available.!®

There is general consensus that, in the darkness of
the ocean, marine mammals and perhaps other species
have come to rely on hearing as their primary sense.!
Audition is as integral to their health and welfare as

vision is to ours.
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UNDERSEA NOISE POLLUTION
Unfortunately, over the past hundred years, the songs
of whales have increasingly been joined by human
noise: the drone of ship propellers and ship engines,
the blast of seismic airguns prospecting for oil, the
intense rumble and whine of military active sonar.
These and other human enterprises can be heard in
virtually every corner of the ocean, from the Russian far
east to the Gulf of Mexico to the Mediterranean Sea.
Suppose that you submerged a powerful
transmitter in waters off the California coast and
rigged it to produce deep, bass notes at high volumes.
How far might those sounds travel? Easily hundreds
of miles, given the slow rate at which noise can
attenuate in water; perhaps thousands, were they to
enter one of the ocean’s natural sound “channels”,
which concentrate and carry noise like ducts made of
metal or concrete.’ The genius of water as an acoustic
medium was demonstrated in clear terms in 1991,
when scientists broadcast a loud, foghorn-like signal
off Heard Island, a remote spot south of Australia. The
signal traveled within a sound channel through the

TABLE 1.1
Comparison of Some Major Sources of Undersea Noise
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Indian Ocean and up into the Pacific Ocean, finally
reaching a receiver off Coos Bay, Oregon, some three
hours later. A “sound heard round the world,” it was
called at the time.2!

Not all sounds carry as far, of course. In general,
the higher a signal goes in pitch, the quicker it is
absorbed by seawater. Noise in the mid-frequency
range, a part of the spectrum we tend to associate
with human speech, certainly can’t span the globe
like the tones produced at Heard Island, though it
can still travel far enough to cause whales to strand
tens of miles away.?? Sounds of higher {requencies,
including those that are too high-pitched for humans
to hear, affect marine mammals only at shorter
distances.?? But every source of intense noise in the
ocean leaves an environmental footprint.

Just how quickly the noise level is rising depends
on where you are. In deep water, at some distance
from the coast, background noise seems to be growing
by about 3 to 5 decibels per decade in the band
occupied by commercial ships. One researcher found a
15-decibel boost between the years 1950 and 1975

Sound Source Pressure Level

*
Duration—

Frequency (kHz) Direction

* ¥

Ship Shock Trial 299 decibels (peak)

(10,000 Ib. TNT)

10 milliseconds

Broadband, with
most energy in the
low frequencies

Omni-directional

Airgun Array

235-259 decibels
(effective peak)

20-30 milliseconds,
repeated approx. every

Broadband, with
most energy <

Pointed at ocean floor

10 seconds 0.3 kHz
Low-Frequency Military Sonar 235 decibels (effective) 6-100 seconds, repeated 0.1-0.5 kHz Pointed into water
(SURTASS LFA) every 6—15 minutes column
Mid-Frequency Military Sonar 235+ decibels 0.5-2 seconds, repeated 2.6-3.3 kHz, Pointed into water

(AN/SQS-53C system)

every 28 seconds

centered at 2.9 kHz

cofumn

Supertanker

185-190+ decibels
(effective)

Continuous

Broadband, with
most energy in the
low frequencies

Omni-directional

Acoustic Harassment Device

190-205 decibels

0.5-2 seconds, repeated
every few seconds

8-30 kHz, usually
narrowly focused

Omni-directional

Acoustic Deterrence Device
(NMFS-regulated)

132 decibels

300 milliseconds, repeated
every few seconds

8-12 kHz, centered
at 10 kHz

Omni-directional

Source: Adapted from Hildebrand {2004), Richardson et al. (1995), Navy (2001}, Navy and Commerce (2001}
*The durations noted here are for sounds measured near the source. Certain features in the marine environment can cause even brief signals to travel in such a

way as to seem almost continuous.

**It is customary to report pressure levels as an average, measured over the-positive length of a sound wave, but where the wave is particularly short, as in the
case of an explosion or an airgun pulse, “peak” levels are commonly used. Levels marked “peak” in this chart denote the sound's maximum pressure, not an
average. “Effective” levels are used for technologies with multiple sources of sound, like arrays of airguns or sonar transducers, and give a sense of how strong
they seem when measured beyond the point where their sound waves converge.
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alone.? He predicted that the trend would slacken
in the waning years of the 20th century, but a recent
study off the California coast suggests that the pace
remains reasonably strong, rising by about one order
of magnitude in the lowest frequencies over 25 years.?®
To gauge the extent of the problem, biologists have
frequently called for the production of a noise “budget,”
which would itemize the energy going into the water
on an oceanic, regional, and local scale.?6 Some areas

for some species are surely becoming nonviable. In

Comparing undersea noise with the noise in our own
environment is tricky business, and the trouble begins
with terminotogy, with what some acousticians have
called “the elusive decibel.” Technically speaking, the
decibel is not a unit of measurement. It does not repre-
sent anything in the physical world, as a yard once
signified the distance between the nose and thumb of
whoever sat upon the throne of England. Like a cipher,
the decibel acquires meaning indirectly, by its refer-
ence 1o a standard that in turn represents the world.

None of this would matter if decibels were always
based on the same standard. But the standard that
scientists use to measure sound in water differs from
the one used to measure sound in air. To simplify mat-
ters, all decibel levels cited in this report (except as
noted) have been gauged to 1 micro-Pascal (1 pPa),
the standard reference pressure for waterborne sounds,
rather than to 20 micro-Pascals (20 pPay), the standard
for atmospheric sounds. For practical purposes, this
means that you will have to subtract 26 decibels from
the figures given here to begin to draw comparisons with
noise in air. So the 200-decibel roar of a supertanker
becomes a 174-decibel rumble—less impressive per-
haps, but still about as strong as a commercial jet at
takeoff, measured about three feet away.

What, then does, the decibe} accomplish? Much as
the Richter scale does for earthquakes, the decibel
scale expresses sounds logarithmically, in increasing
orders of magnitude. It enables us to compare sounds
of radically different intensities, from a quiet breeze to
a nuclear explosion, without having to manage long
arrays of zeros. For example, the acoustic difference
between a “pinger” {a deterrent used by fisheries) and
the Navy’s standard mid-frequency sonar system can
be expressed as a difference of 100 decibels, although
in fact the Navy's transmissions are roughly 10 billion
times more intense.
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some places near the coast, in gulfs, bays, and harbors,
for example, the noise is persistently several orders of
magnitude higher than in less urbanized waters, raising
concerns about chronic impacts on marine animals.?”

The most common human-made source of low-
frequency ocean noise is shipping. A century and a half
ago, when ships were wind-powered, the schooners
and clippers of the U.S. merchant marine hardly gen-
erated any noise at all, and the sea was a significantly
quieter place.?8 All that changed with the advent of the
propeller engine. A modern-day supertanker cruising
at 17 knots (roughly 20 miles per hour) fills the fre-
quency band below 500 Hz with a steady blare, reach-
ing source levels of 190 decibels or more.? Its approach
can easily be heard a day ahead of its arrival. Midsize
ships such as tugboats and ferries produce sounds of
160 to 170 decibels in the same range.*® The cumulative
output of all these vessels—tens of thousands of con-
tainer ships and tankers, ocean liners and motor boats,
icebreakers and barges—is the drone that has raised
the background level of noise throughout much of the
world’s oceans and radically altered the acoustic
landscape in some areas near the coasts.

But ships are not the only sources of undersea
noise. To detect oil and gas deposits beneath the ocean
floor, most companies rely on the explosive power of
airguns, arranged in rows behind a small ship. The
guns fire at short intervals, discharging tens of
thousands of blasts powerful enough to ricochet off
layers of sedimentary rock deep within the seabed,
thousands of feet below. A large-scale airgun array can
produce sounds above 250 decibels—about the loudest
noise that humans produce short of dynamite.3! The
dredging that is necessary to lay undersea pipelines
and maintain shipping lanes for tankers generates
continuous, broadband noise, especially in the low
frequencies. Still more noise is produced by a gamut
of sources during the production phase itself and con-
cludes with the use of high explosives for platform
removal.?? Each year more than 100 seismic surveys
take place off the coast of the United States, and that
number could increase significantly with the passage of
the Energy Policy Act of 2005, which mandates that an
inventory be taken of the entire outer continental shelf.33
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But the source of ocean noise that has generally
inspired the most concern is high-intensity active
sonar, which has been linked to a growing number
of whale strandings in the Bahamas and elsewhere.
Mid-frequency tactical sonar, used by the world's
navies for detecting and tracking submarines, is
currently installed on close to 200 American sub-
marines and surface ships; other systems are deployed
by air or are dropped into the sea on buoys.?* Most of
the world’s modern navies have one or another mid-
frequency system in their fleets. At the cutting edge of
sonar technology are the long-range, low-frequency
systems that have proliferated rapidly over the last
decade. The U.S. Navy’s entry, known as SURTASS
LFA (LFA stands for Low Frequency Active), was
commissioned in the mid 1980s and deployed for the
first time just three years ago. Two ships equipped
with LFA are currently sweeping the northwest Pacific
Ocean with low-frequency sound that can travel for
hundreds of miles at intensities strong enough to affect
marine animals.3

Military active sonar, seismic airguns, and commer-
cial ships have frequently been identified in both the
scientific and policy literature on noise as sources of
serious concern.’® But they are joined by many others:
dredgers that clear the seabed for ship traffic, pipe-
lines, and structures; high explosives for removing oil
platforms and testing the seaworthiness of military
ships; pile drivers for construction; harassment devices
for fisheries; tunnel borers; drilling platforms; com-
mercial sonar; modems; transmitters; and innumerable
jet skis and power boats.

The upward trend in undersea noise pollution
shows no sign of abating. On the contrary, as inter-
national trade expands and military hardware prolifer-
ates, and as decisions are made to extract more and
more resources from the sea, the ambient level of noise
in the oceans will continue to rise. One leading panel
of whale biologists, the Cetacean Specialist Group of
the IUCN-World Conservation Union, observed that
the trend is unlikely to reverse itself over the next
century unless serious steps are taken.3” What effect all
of this will have on marine life and marine habitat is a
matter of increasing concern.
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SOUND EFFECTS

More than one researcher has told the story of being at
sea, listening through underwater microphones, or
hydrophones, and finding that the whale calls they
came to hear were barely audible over the din of
industrial noise. How then, one might ask, are the
whales managing to hear each other? Some biologists
have compared the increasing levels of background
noise in many places off our coasts to a continuous fog
that is shrinking the sensory range of marine animals.
Others, concerned about the acute injuries and deaths
linked to active sonar, have compared its effects to
those of dynamite. That such disparate metaphors
have been used is an indication of the range of impacts
that noise can have on life in the sea. (See Table 1.2.)

As a general rule, the nature and severity of any
acoustic disturbance will vary with the animal’s
distance from the source. Near the center, where
the noise is most intense, the impacts are direct and
extensive, like dynamite: acute physiological damage
and even death may occur if the source is strong
enough. Farther out, as the noise attenuates, the
character of its impact changes, grading downward
through degrees of hearing loss and behavioral
change, where it can take on the properties of a
debilitating fog. One might depict the entire range
of acoustic influence as a series of concentric rings
radiating outward, not unlike the models tacticians
devise for calculating the effects of shock waves. Not
every creature within those rings will suffer harm:
much depends on the specific characteristics of the
sound, how it travels through the water forming
beams and shadow zones, and on the sensitivity of
the animal at critical frequencies. But following this
scheme, one can begin to visualize the range of
potential damage that undersea noise can incur.%

We know certain factors can complicate the situa-
tion and make matters worse. Beaked whales, and
perhaps other species as well, don’t seem to obey
the rules about physical injury and, for reasons that
are as yet unclear, suffer severe and probably lethal
trauma at much greater distances and lower intensities
than anyone would expect. Other species, like
the harbor porpoise, are notoriously sensitive to
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anthropogenic noise and will flee tens of miles to
escape it, endangering themselves in the process.
Geography is another confounding factor. A rocky
seafloor can cause sound to reverberate, turning a
brief, if intense, signal into a virtually continuous din,
and features like bays and channels can create traps
for marine mammals, leading them to strand as they
run from a sound field. Biologists have only begun to
investigate the harm that a powerful noise source can
do in the wild.

Lethal Impacts
On September 25, 2002, a group of marine biologists
was vacationing along the Isla de San Jose in Baja,
California, when they spotted two rare beaked
whales lying along a strand of beach. The whales
had not been dead long. Local fishermen had seen
them come to shore the previous morning and had
tried without success to push them back to sea.
Hoping to preserve the bodies, the biologists
quickly jumped on their radio and managed to
hail a research boat that was swinging just past
the island to the south. Remarkably, the boat was a
seismic vessel operated by Columbia University. It
was streaming behind it an unusually large array of
airguns, and it had been heading close towards the
island, firing several times a minute, on the morning
the whales stranded.®

Meanwhile, more than 5,000 miles away in the
Canary Islands, beaked whales of three different
species were turning up on the beaches of Lanzarote
and Fuerteventura. Tourists looked on as rescuers
from a local stranding network struggled to keep
the animals cool and wet; behind them along the
horizon were warships from a naval exercise that
was taking place offshore. When the whales died,
their bodies were rushed to the University of Las
Palmas de Gran Canaria, yielding some of the best
evidence to date of the damage caused by active
sonar?! For many observers, the concurrence of
two beaked whale strandings on the very same
day, in different parts of the world, only begged
the question of how serious and widespread the

noise problem had become.
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“We would like to state at the outset that the
evidence of sonar causation is, in our opinion,
completely convincing and that therefore there is
a serious issue of how best to avoid and minimize
future beaching events.”

THE JASON GROUP, A GROUP OF EXPERTS THAT
REPORTS TO THE PENTAGON ON DEFENSE AND
SCIENCE ISSUES, IN A 2004 REPORT COMMISSIONED
BY THE U.S. NAVY

Mass strandings of whales are by far the most
dramatic impacts attributed to ocean noise. They upset
communities and trigger investigations, and explain-
ing them has become the focus of a considerable
amount of scientific effort. It is helpful to be clear
about what we do and do not know.

Is sonar killing whales? That some types of active sonar
are killing some species of marine mammals is no
longer a matter of serious scientific debate. Beaked
whales, a group of rarely seen, deepwater species,
seem acutely vulnerable to the effects of mid-
frequency sonar; and there is now a long and growing
list of incidents in which these species (and sometimes
others) come to shore and die while naval exercises
unfold in the distance. Suspect strandings have
occurred in Greece, during the trial of a NATO sonar
system; on the islands of Madeira and Porto Santo,
during a NATO event involving subs and surface
ships; in the US. Virgin Islands, during a training
exercise for Navy battle groups; in the Bahamas, the
Canaries, Japan, Alaska, and other spots around the
world. (See Table 1.3.) On several occasions, bodies
have been recovered in time to give evidence of
acoustic frauma.

When you take the plain coincidence of mass
strandings with sonar use, add to it the extraordinary
quality of these events (only a few beaked whale
species are known to naturally strand in numbers),
and top it off with a suite of physical evidence
garnered over several years, the pattern is undeniable.

In a recent symposium at the International Whaling
Commission, more than 100 whale biologists con-
cluded that the association between sonar and beaked
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TABLE 1.2
Potential Impacts of Sound in the Marine Environment
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Impact Type of Damage Possible

Physiological
Non-auditory

Auditory

Damage to body tissue (e.g., internal haemorrhaging, rupture of lung tissue)
Embolism (and other symptoms consistent with decompression sickness, or “the bends”)

Gross damage to the auditory system (e.g, rupture of the oval or round window on the threshold of the inner

ear, which can be lethal; rupture of the eardrum)

Stress-related Compromised viability of individual

Decrease in reproductive rate

Vestibular effects (i.e., resulting in vertigo, disequilibrium, and disorientation)
Permanent hearing loss (known as permanent threshold shift, or PTS)
Temporary hearing loss (known as temporary threshold shift, or TTS)

Suppression of immune system and vulnerability to disease

Behavioral e Stranding and beaching
o Interruption of normal behaviors such as feeding, breeding, and nursing
¢ Loss in efficiency (e.g., feeding dives are less productive. mating calls are less effective)
¢ Antagonism toward other animals
¢ Displacement from area (short-term or long-term)
Perceptual e Masking of communication with other members of the same species
e Masking of other biologically important sounds, such as the calls of predators
» Interference with the ability to acoustically interpret the environment
» Interference with food-finding
Chronic » Cumulative and synergistic impacts
e Sensitization to noise, exacerbating other effects
¢ Habituation to noise, causing animals to remain near damaging levels of sound
Indirect effects » Degradation of habitat quality and availability

* Reduced availability of prey

Sources: Adapted from Simmonds & Dolman (2004) and Dinter (2004), and supplemented by Fernandez et al. (2005) and other recent findings.

whale deaths “is very convincing and appears over-
whelming.”#2 Back in the United States, a report
commissioned by the Navy said much the same thing.
“We would like to state at the outset,” the authors
wrote (all of them experts in bicacoustics and under-
water physics), “that the evidence of sonar causation
is, in our opinion, completely convincing and that
therefore there is a serious issue of how best to avoid
and minimize future beaching events.”# Other
scientific bodies have reached the same conclusion.
The case against airguns is not nearly so extensive,
but has raised strong concerns nonetheless.*>

What is causing the whales to die? The picture that
many have in mind when they imagine a sonar
stranding is of whales panicking and driving
themselves to shore. That was certainly our pre-
sumption when we wrote, in 1999, that whales had
fatally beached themselves during a NATO exercise
as though they had all suddenly taken flight.* But

the physical evidence recovered from strandings since
then has led in an unexpected direction. Although

the whales that stranded in the Bahamas and the
Madeira Archipelago looked healthy enough, on
closer observation it became clear that they were
bleeding around the brain (and, in the case of the
Bahamas animals, in other parts of the body as well).#
These were not superficial cuts or abrasions, the sort
of injuries that one regularly sees in stranded animals;
they almost certainly happened while the whales were
still in the water.

Then the September 2002 strandings in the
Canaries added a new wrinkle. According to a
report in the journal Nature, the Canary whales—
while showing the same bleeding as their prede-
cessors—also disclosed a host of tiny emboli, or
bubbles, in their lungs, and lesions in their livers,
lungs, and kidneys.* Remarkably, the bubbles and
lesions suggested nothing so much as a severe case

CONTINUED ON PAGE 10
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TABLE 1.3
Mass Strandings Coincident with Naval or Seismic Activities
Location Date Species Found Circumstances References
Alaska (Gulf of June 2004 Beaked whales (6) Coincides with naval exercise Northern Moore & Stafford 2004
Alaska) Edge04
Bahamas Mar. 2000 Blainville’s beaked whales Coincides with transit of Navy vessels using Commerce & Navy 2001;
(3), Cuvier's beaked mid-frequency sonar {AN/SQS-53C and Balcomb & Claridge
whales (9), unspec. AN/SQS-58); tissue analysis shows lesions 2001
beaked whales (2), minke consistent with acoustic pathology
whales (2)
Brazil {Abrolhos June-Oct. Humpback whales (8} Strandings are correlated with opening of Engel et al. 2004
Banks) 2002 area to oil exploration
Canary Is. Feb. 1985 Cuvier's beaked whales, Coincides with naval maneuvers observed Simmonds & Lopez-
Gervais' beaked whale off coast Jurado 1991; Martin
(10-12 total) etal. 2004
Nov. 1988 Cuvier's beaked whales Coincides with navai exercise FLOTA 88 Simmonds & Lopez-
(3), northern bottienose Jurado 1991; Martin et
whale (1), pygmy sperm al. 2004
whales (2)
Oct. 1989 Blainville’s beaked whales Coincides with naval exercise CANAREX 89 Simmonds & Lopez-
(2), Cuvier's beaked durado 1991; Martin et
whales (154}, al. 2004
Gervais’ beaked whales (3)
Dec. 1991 Cuvier's beaked whales {2) Coincides with naval exercise SINKEX 91 Martin et al. 2004
Sept. 2002 Blainville's beaked whales, Coincides with naval exercise NEOTAPON Jepson et al. 2003;
Cuvier's beaked whales, 2002; tissue analysis of beached whales Martin et al. 2004
Gervais’ beaked whales reveals emboli and other symptoms
(14+ total) suggestive of decompression sickness
July 2004 Cuvier's beaked whales (4} Coincides with naval exercise MAJESTIC A. Fernandez, pers.
EAGLE 04; animals partly decomposed, but comm. (2004)
tissue analysis suggests emboli simitar to
those seen in Sept. 2002 strandings
Galapagos ls. Apr. 2000 Cuvier’'s beaked whales (3) Coincides with operations of seismic Gentry 2002
research vessel, though with vessel 500km
distant from stranding site
Greece May 1996 Cuvier’s beaked whales Coincides with NATQ trial of low- and mid- A. Frantzis 1998; NATO
{12) frequency sonar system (TVDS); strandings SACLANT Undersea
are highly correlated with sonar use; Research Center 1998
subsequent NATO investigation rules out all
other physical environmental causes
Sept.-0Oct. Cuvier's beaked whales (9) Coincides with naval activity NATO SACLANT
1997 Undersea Research
Center 1998; A. Frantzis
2004
Gulf of Sept. 2002 Cuvier's beaked whales (2) Closely timed with approach of seismic Hildebrand 2004
California research vessel
Hawaiian Is. July 2004 Melon-headed whales Coincides with naval exercise RIMPAC 04; Navy 2004; M. Kaufman
{(approx. 200} like other strandings listed here, an 2004a
extraordinarily unusual event
Italy May 1963 Cuvier's beaked whales Coincides with naval exercises IWC 2004
(15}
Japan Mar. 1960 Cuvier's beaked whales (2} Strandings are highly correlated with Brownell et al. 2004
(Sagami and Mar. 1963 Cuvier's beaked whales presence of U.S. naval base at Yokosuka; (based on Japanese
Suruga Bays) ‘ (8-10) researchers conclude that the record stranding record}
— strongly suggests a relationship between
Feb. 1964 Cuvier’s beaked whales (2) | Navy acoustics and mass strandings of
Mar. 1967 Cuvier’'s beaked whales (2) beaked whales off Japan
Jan. 1978 Cuvier's beaked whales (9}
Oct. 1978 Cuvier's beaked whales (4}
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TABLE 1.3 (continued)
Mass Strandings Coincident with Naval or Seismic Activities
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Location Date Species Found Circumstances References
Nov. 1979 Cuvier’s beaked whales
(13)
July 1987 Cuvier's beaked whales (2)
Feb. 1989 Cuvier's beaked whales (3)
Apr. 1990 Cuvier’s beaked whales (6)
Madeira Is. May 2000 Cuvier’'s beaked whales (3) Coincides with NATO exercise using surface L. Freitas 2004
vessels and submarines; necropsies show
hemorrhaging consistent with resuits from
_Bahamas strandings from same year
North Carolina Jan. 2005 Pilot whales (31), pygmy Coincides with ESGEX exercises and other Investigation in progress;
{Outer Banks) sperm whales (2), minke sonar use; tissue scans show hemorrhaging | see M. Kaufman 2005b
whale (1) in pygmy sperm whale and pilot whale
consistent with other stranding events
Virgin islands Oct. 1999 Cuvier's beaked whales (4) Coincides with COMPTUEX exercise; NMFS 1999, 2002;
strandings on St. Thomas, St. John, and Mignucci-Giannoni et al.
St. Croix 2000
Washington May 2003 Harbor porpoises (as many Coincides with transit of Navy vessel NMFS 2004, 2005

(Puget Sound)

as 11)

operating mid-frequency sonar
(AN/SQS-53C)

Sources: See list at close of Endnotes, page 75.
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Members of a stranding team
examine one of the beaked whales
that died in the Canary Islands, in
September 2002. The investigation
yielded some of the best evidence
to date on the damage done by
active sonar.

of decompression sickness, or “the bends,” to which
it was previously thought that deep-diving marine
mammals were immune.#

Humans suffer from the bends when bits of gas
precipitate out of the blood, forming bubbles that
can riddle organ tissue and block the passage of
oxygen. In marine mammals, the sequence of events
that could lead to such trauma remains uncertain.
Panic might force the whales too rapidly to the
surface, causing bubbles to form, or it might push
them to dive sooner than they should, before they
can eliminate the nitrogen they’ve accumulated on
previous descents.’) Some scientists believe that the
sonar itself could activate the bubbles, which would
expand to devastating effect as the whales rose to the
surface.s! Or perhaps both behavior and physiology
are to blame .52 All of these ideas are plausible.
Regardless, enough papers have been produced in
support of the bends hypothesis—papers on dive
behavior, veterinary pathology, and bubble growth—
to make it the dominant theory in the field.>*® Of
course it would be a mistake, should the theory
prove correct, to assume that every animal that
strands from sonar is a victim of decompression sick-
ness. Some may die simply because the noise dis-
orients them, for instance. There are many possible

pathways to the beach.™
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Because we don’t know exactly how sonar kills

whales, we can’t say that the problem is limited to
mid-frequency sources or, for that matter, to sonar.
Experts believe that low-frequency sound can activate
and spur the growth of nitrogen bubbles just as easily
as mid-frequency sound; and events like the death of
those two beaked whales in Baja naturally raise the
stakes.” If low frequencies do prove injurious, the
consequences for some species could be profound,
particularly as long-range sonar proliferates among
our allies and as airguns move into the deeper waters

that beaked whales prefer.

How many whales are dying? The global magnitude of
the problem is simply not known. To begin with, much
of the world lacks networks to identify and investigate
stranding events, and even in countries with estab-
lished response teams, only a fraction of all strandings
are reported. Naturally animals that die at sea are even
more difficult to detect, since many species quickly
sink beneath the water. According to scientists at

the National Marine Fisheries Service (NMFS), the
government agency charged with the protection of
marine mammals, most Cuvier’s beaked whale casual-
ties are bound to go undocumented because of the
remote siting of sonar exercises and the small chance
that a dead or injured animal would actually strand .

VIiDAL MARTIN, SECAC
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Odds are that the mass mortalities we have seen
represent only a snapshot of a larger problem.

That beaked whales are suffering injury in larger
numbers than are turning up on shore would be
consistent with one of the most disturbing findings
from the Bahamas, the only stranding event for which
baseline survey data are available. Since the Navy
passed through in March 2000, the cohort of Cuvier’s
beaked whales that had been photo-identified and
recorded for years has virtually disappeared, leading
researchers to conclude that nearly all of the animals
died of physical injury or, at the very least, were
driven to permanently abandon their habitat.’ Five
years later, the species is slowly returning, but sight-
ings are still far below what they had been.® Although
not much is known about beaked whale ecology, the
latest research suggests that some Cuvier’s whales
might aggregate in small populations, taking up resi-
dence along the edges of the continental shelf.50 What
scientists fear is that, under the right conditions, even
the transient sweep of a sonar vessel or other source
could devastate a local population.s! In the Bahamas,
that is precisely what appears to have happened.

Paradoxically, the focus on beaked whales may
have caused us to undercount the impacts of noise on
other species. Mass strandings of beaked whales first
attracted notice because of their strangeness and rarity.
When a biologist sees numbers of these animals come
ashore in a single day over long stretches of beach,
he can rest assured that he is witnessing something
unusual; but species that strand more commonly tend
not to raise the same alarm bells.

Now that is beginning to change. Biologists have
noted that both minke whales and pygmy sperm
whales have beached along with beaked whales,
and other species have had what may have been
their own run-ins with sonar.f2 Last year, for example,
200 melon-headed whales appeared one morning
in Hanalei Bay as active sonar blared some 25 miles
offshore.%3 And as we go to press in November 2005,
pathologists in North Carolina are investigating
a mass stranding of three species along the Outer
Banks—an event that could yield the first physical
evidence of acoustic trauma in cetaceans other than
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beaked whales.6 If the bends theory proves correct,
deep divers such as sperm whales would presumably
be among the most vulnerable.s5

So this is what we know. We know that beaked
whales, especially Cuvier’s beaked whales, are acutely
vulnerable to some types of active sonar, and we are
beginning to find that other species may be vulner-
able, too. We know that mid-frequency signals can
cause serious injury and death (and at levels of
exposure far below those we’d expect to cause
permanent hearing loss), and there is good reason to
believe that at least some low-frequency sounds can
do the same.® But we don’t yet understand the
mechanisms that are bringing whales to their end,
nor do we understand the magnitude of the problem
today or in the past. Last year, biologists from the
United States and Japan noticed a concentration of
beaked whale mass strandings along the Japanese
coast near Yokosuka, one of the primary bases for
U.S. naval activity in the western Pacific.5” As many
have recognized, there is a need for more of this sort
of retrospective analysis, along with other research—
and there is an immediate need to reduce the harm.

Behavioral and Perceptual Impacts

Just as worrisome as mass strandings is the prospect
of long-term abandonment, a situation in which large
numbers of marine mammals vacate their habitat,
disrupting their life cycles, to escape human noise.
Such seemed to be the case with the California gray
whale, which deserted one of its historic breeding
grounds in Baja following a month of sonic experi-
mentation in the mid 1980s.%8 Two decades earlier,
the whales abandoned a different Baja lagoon when
commercial shipping and industry moved in and
did not return for several seasons after the activities
stopped.® Short of strandings, large-scale abandon-
ment may be the most extreme sort of behavioral
response to noise.

But abandonment represents just one end of a
spectrum of reactions seen in marine mammals in the
wild. Many species, including sperm whales, bowhead
whales, and populations of narwhals in the Arctic, are
known to sometimes cease vocalizing for hours or
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days in the presence of low-frequency sound.” Others
extend their calls or songs, or modulate them in ways
that suggest an effort to compensate, as humans do
when we try to talk over a loud noise in our environ-
ment.”! Some species respond by altering their dive
patterns, spending more or less time underwater
before coming up for air.”? And it has been suggested
that exposing an animal to intense sounds, without
affording it the time to approach and investigate on
its own, may induce a type of aggressive, agonistic
response that can lead to violence and physical
injury.”? Recent improvements in technology, par-
ticularly the invention of satellite tags that can stick
onto an animal’s skin, are giving us a better window
on the acute impacts of ocean noise.

For scientists, though, all of this begs the question
of significance—the actual biological consequences
of a disruption for an individual, a population, or a
species. To be sure, the severity of some responses to
sound is beyond doubt. When a military jet comes in
low and fast above a seal rookery, it can spark a
stampede in which pups can be trampled and killed;
when industry moves into a breeding lagoon or a
feeding ground, it can drive the animals out.” The
deeper question for science concerns the subtler dis-
turbances that affect large numbers of animals every
day, everywhere in the world. To many, it is these
unobserved changes in behavior that pose the greatest
potential threat from noise, a “death of a thousand
cuts” that ultimately could cause more harm than
strandings, particularly in depleted populations.” If
sperm whales begin to break off early from their dives,
what effect does that have on their feeding? If fin
whales can no longer communicate with one another
over long distances, or if their songs and calls are
altered, are they losing crucial opportunities to breed?

A panel of biologists that considered these issues
last year came up with a conceptual model to express
the cumulative significance of noise. Like chains in a
fence, exposure levels were linked to shifts in behavior,
shifts in behavior to disruptions in key activities such
as feeding and breeding, disruptions in key activities
to changes in birth and mortality rates, and changes in

vital rates to population impacts.” But information at
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each stage of the analysis is sorely lacking, and some
of it may not be discoverable for years, if at all.”
Although the consequences for species may be pro-
found, they are often difficult to observe and to grasp.

The case of noise avoidance is illustrative. Short-
term avoidance, perhaps because it is somewhat easier
to observe than other responses, is what wildlife
agencies most commonly look for in deciding what
amounts to a “significant” behavioral change. Gray
whales have been shown to avoid some 120-decibel
sounds, altering their migration routes by a mile or
more.”® A regulator might say that such minor devi-
ations are not necessarily harmful; indeed, in the final
analysis, they might even prove beneficial, drawing
the animal away from the source, where it would
suffer injuries more acute than the stress and enerva-
tion of an unexpected detour.

But the regulator’s calculus might change if the
deviation were greater (as in the case of migrating
bowhead whales, which give a wide berth to airguns),
or if small detours were repeatedly made in the
course of a 3,000-mile migration. Perhaps we should
be even more concerned about the whale that doesn't
swerve away, that has become habituated to the sound
but presses on regardless, or that willfully suffers
discomfort or compromises feeding to remain in
productive water. The animals that don't seem to flee
from a noise source may be those whose options are
most limited.”™

One of the ways that biologists can begin to get at
these subtleties is by considering their “energetics,”
the amount of energy a marine mammal has to spend,
as though in a balance sheet, to compensate for an
intrusion. Taking this approach, it becomes apparent
that even a small alteration in behavior could have
significant consequences for reproduction or survival
if repeated over time. For example, the female fin
whale (next to blue whales, the largest animal on the
planet) has been said to require an additional 50 per-
cent above her own calorie supply each year to safely
birth and nurse a calf.? If this is true, the analysis goes,
even a 10 percent loss in intake could slow the mother
down from producing one calf every twe years to
producing one calf every four. (The mother might
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continue to breed every two years, but her calves
would receive less nourishment and would presum-
ably have a poorer shot at survival.)8! The fact is that
the ocean does not always allow much margin for
error. There are vulnerable populations in noisy
habitat—orcas in Puget Sound, sperm whales in the
Gulf of Mexico, belugas in the St. Lawrence estuary—
for which a biological balance sheet is sorely needed.8

At certain frequencies, human noise can also affect
marine animals indirectly, by “masking” biologically
significant sounds as, say, in our own lives, an im-
portant conversation might be lost in the rumble of a
low-flying plane. The potential consequences are not
trivial. Marine mammals and other species use sound
to navigate, to locate each other for mating, to find
food, to avoid predators, and to care for their young.
Any interference or noise that undermines their ability
to hear these critical acoustic signals jeopardizes their
ability to function and, over time, to survive.

The impact of masking might be most pronounced
in species that rely on long-distance signaling, as
the blue and fin whales are thought to do.# Over the
years, with the steady rise of low-frequency noise from
shipping and other activities, the horizon of communi-
cation for these species has collapsed in many places
around the world from hundreds to tens of thousands
of miles.3* What that might mean for their repro-
duction and recovery—these endangered whales that
are so widely dispersed about the ocean and yet seem
to lack established breeding grounds—is unknown.#
A range of other species may also be affected: not only
marine mammals, but also such fish as the haddock,
perch, and cod, which are sensitive to low-frequency
sound.® As significant as these effects may be, we
have scarcely begun to study them.

Other Physiological Impacts

At bottom, sound is a physical phenomenon: a
force passing in the form of a wave through water
or air, compacting and rarefacting the molecules

it crosses. The tiny cochlear hairs in our inner ears
vibrate with that force, and so we “hear”; but, as the
injuries seen in stranded whales suggest, these are
not the only parts of the body affected by sound.
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Low-frequency noise can agitate nerve endings deep
within the skin or cause gas bubbles to form in the
gastrointestinal tract, which may explain the dis-
comfort divers have felt, even at long distances,
around the Navy’s LFA sonar system. At certain
frequencies, sound can cause the air-filled tissue

in the lungs to vibrate sympathetically, a condition
called resonance that, in its extreme form, may lead
to hemorrhaging.®” And, as we have seen, a broad
range of sounds appear to have the ability of activating
bubbles in the blood, a pathology that may lie behind
the mass strandings.

Extensive injury may result from underwater
explosions, such as the Navy uses to test the sea-
worthiness of new ships and submarines. The shock
wave from an explosion is rapidly followed by intense
oscillations of sound: fronts of positive and negative
pressure that form as hot gases are created in the blast,
and as these fronts pass through an animal, the pres-
sure surging around its lungs and viscera, around
its natural pockets of air, body tissue may burst their
walls and bleed into the cavities, possibly resulting
in death. To escape physiological damage from a
220-pound underwater blast (Navy shock trials
typically involve detonations of 10,000 pounds) a
human diver would have to swim about two miles
away.®® For many species of fish, particularly those,
with air-filled bladders, a discharge at that range
would be fatal. Dolphins and whales, having much
greater mass, could presumably withstand injury at
closer distances, but the fact that existing standards
are based mainly on terrestrial animals should caution
regulators toward conservatism.8

Auditory harm. It doesn’t require an explosion to
disable or damage the ear.”0 Prolonged exposure to
continuous noise, as from shipping and other sources,
can also bring about hearing loss, analogous to the
ringing of the ears we experience after a few minutes
on a busy factory floor, or to the obliviousness that
hangs about us for several hours after a rock concert,
when colleagues have to raise their voices to be heard.
Audiologists call this impairment “threshold shift,”
after the minimum volume, or threshold, that a sound
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must reach for an individual to detect it. On exposure
to some loud sound, one’s acoustic threshold rises in
the vicinity of the frequency, sometimes by a few
decibels, sometimes by more. For a marine mammal,
each additional decibel can mean the loss of vital
information: the call of a calf, or of a predator, or of

a prospective mate.

Threshold shift can be permanent or temporary,
depending upon the duration and the intensity of the
animal’s exposure, but even temporary shifts will turn
permanent if repeated often enough. Humans begin
to suffer temporary hearing loss after a few minutes
of mowing the lawn (roughly 90 decibels, by the
standard used to measure sound in air).?! Subject
yourself to the same noise over an eight-hour workday
and you could develop permanent deafness at sensi-
tive frequencies within a few years.> For most marine
mammals, the quantities are far less certain. Experts
seeking a threshold, particularly in the case of the
great baleen whales, the mysticetes, are often forced
into the realm of speculation, having to conjecture,
first of all, about the animals” hearing ability under
optimal conditions (an unknown baseline) and then
having to extrapolate from other species as to the
additional energy they can bear.

Over the last several years, researchers in California
and Hawaii have directly measured hearing loss in
a small number of species. Animals were trained to
tolerate exposure to tones that ranged from the nearly
instantaneous to the almost hour-long, at levels that
might trigger only minor and temporary threshold
shifts, and then to submit to a hearing test often not
much different from the one children take in school.?®
The goal of these experiments was not only to ascer-
tain the point at which certain types of noise might
cause hearing loss; it was also to understand, in a
general way, how the duration of a sound determines
its impact.”* Through such a discovery, one could
predict the damage that longer-term exposures might
cause. Unfortunately, it is not clear (assuming one
could project beyond the small stable of species and
animals that have been examined) how the results
would apply to real-life conditions, in which poten-

tially harmful exposures are intermittent.
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For cetaceans, which are highly dependent on
their acoustic sense, the consequences of any degree
of hearing loss can be serious. Even short-term dis-
ability could result in poor communication, com-
promised feeding, and various sorts of erratic behavior
that, among other things, could leave an animal more
vulnerable to predators. In Newfoundland some years
ago, in a feeding ground for humpback whales,
fishermen saw a sharp increase in the number of
whale entanglements after blasting and other industry
activity moved in. The whales had not responded
in any obvious way to the activity, but the circum-
stances suggested to researchers that the entrapments
were a secondary effect of damaged ears.? Off the
Canary Islands, two sperm whales that had been
struck and killed by ships showed signs of low-
frequency hearing loss.? Despite these indications,
little work has yet been done to document or model
the indirect impacts of hearing damage on marine
mammals in the wild.

Stress. Although stress can play an important role
in how we respond to danger, we all know that
carrying it around for months or years can be
decidedly unhealthy. In many species, including
people, long-term stress is associated with suppres-
sion of the immune system, cardiovascular disease,
and other health problems. Animals that have
adapted themselves to a noisy habitat may exhibit
no overt signs of disturbance, yet still experience
the chemical changes associated with stress; and in
at least some terrestrial species, those changes have
been known to frustrate reproduction and hinder
the survival of offspring.?” The question for marine
mammals is not whether noise causes stress, but
whether animals manage to habituate to it.%¢ Twenty
years ago, the U.N. Environment Progamme called
on the international scientific community to study
this long-term threat, particularly by “monitoring
stress in whales produced by boat traffic, seismic
exploration, and other manmade disturbances,” and
several National Research Council reports have recom-
mended that the issue be pursued.®® Thus far, very
little has been done.
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Impacts on Other Matine Species

Although marine mammals have received most of
the attention, they are not the only species affected
by undersea noise. Impacts on fish are of increasing
concern because of the critical role that they play in
the food web and the enormous pressure that many
populations, depleted by years of exploitation, are
already under. There are signs that some fish species
may be profoundly affected by sound.

One of the pathways for damage in fish is hearing.
An alarming series of recent studies showed that air-
guns can severely harm the hair cells of fish (the organs
at the root of audition) either by literally ripping them
from their base in the ear or by causing them to
“explode.”1% Fish, unlike mammals, are thought to
regenerate hair cells, but the pink snapper in those
studies did not appear to recover within several weeks
after exposure.l?! As in marine mammals, sound can
also cause temporary hearing loss. Even at fairly
moderate levels, noise from outboard motor engines is
capable of temporarily deafening some species of fish,
and other sounds have been shown to affect the short-
term hearing of a number of other species, including
sunfish and tilapia.}? The species most at risk may be
the so-called hearing “specialists,” fish like the herring
and the American shad, whose swim bladders help
channel sounds directly to the ear, leaving them more
sensitive to noise across a broader frequency range.10
But for any fish that is dependent on sound and relies
on it for such daily necessities as predator avoidance,
even a temporary loss of hearing (let alone the vir-
tually permanent damage seen in snapper) will
diminish its chance of survival.0

Nor is hearing loss the only effect that ocean noise
can have on fish. For years now, anglers and trawlers
in various parts of the world have complained about
declines in their catch after intense acoustic activities
moved into the area, suggesting that noise is seriously
altering the behavior of some commercial species. 05
A group of Norwegian scientists attempted to document
these declines in a Barents Sea fishery and found that
catch rates of haddock and cod (the latter known for
its particular sensitivity to low-frequency sound) plum-
meted in the vicinity of an airgun survey across an area
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_ THE AIRGUN AND THE SQUID : '

One of the most mysterious creatures in the sea is
the giant squid, Architeuthis dux. Though a mature
animal may run 60 feet from the tip of its fins to the
ends of its feeding tentacles—the length of a sperm
whale—until very recently it had never been seen or
recorded alive.

In September 2003, four giant squid washed up
dead along the southern coast of the Bay of Biscay in
Spain.19® That so
many appeared at
once was astonish-
ing to local scien-
tists; ordinarily, only
one giant squid is
found along the
Spanish coast each
year.110 |t turned out that this extraordinary event
occurred while an airgun survey was taking place off
the coast of Bilbao, and investigators recalled how,
only two years earlier, five more animals were found
stranded or floating in the water after another seismic
survey had come through. All of the squid had dam-
aged ears, and some had massive injury in their organ
tissue. Scientists now speculate that the creatures,
whose metabolisms are adapted for life in the deep
ocean, may have died of suffocation after the booming
of the airguns caused them to surface.1tt

larger than the state of Rhode Island.1% Several other
species, herring, zebrafish, pink snapper, and juvenile
Atlantic salmon, have been observed to react to noise
with acute alarm.'?” Fishermen have also expressed
concerh for the welfare of fish eggs and larvae.
Preliminary studies show that, for at least a few
species, intense noise can kill larvae outright or retard
their development in ways that may hinder their
survival later.108

[f fish have received some attention in recent years,
the current science affords little more than a glimpse
at the potential effects of noise on other species, such
as invertebrates. Many of these creatures have ear-
like structures or sensory mechanisms that could leave
them open to injury or disturbance."2 The few species
that have been studied include the giant squid, which
twice now have stranded in numbers in the vicinity
of airgun surveys; the brown shrimp, whose growth

BOB CRANSTON/ANIMALS ANIMALS
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and reproduction have been stunted from being raised
in a noisy environment; and the snow crab, which, in
some preliminary research, showed signs of ovary and
liver damage on exposure to airgun noise.1"?

Perhaps the more glaring omission in the literature
on noise is the sea turtle, nearly every species of which
is highly endangered. Like fish, sea turtles have no
external ears. Sound is conducted entirely through
their ear bones and, it is thought, their shells; and the
sounds for which they have the greatest sensitivity
are low-frequency sounds.’* Some species have been
shown to surface, to startle, and to move away from
various kinds of deep-pitched sources.!** In one case,
changes in blood chemistry were observed, indicating
increased levels of stress.! Yet the potential signifi-
cance of ocean noise for these animals has not yet
been explored.

In short, the science on species other than marine
mammals is scattershot, consisting of bits and pieces
of knowledge that often raise more questions than
they answer. But there is enough information to indi-
cate that the problem runs well beyond whales. Some
activities—airgun surveys are the most prominent—
clearly have the power to harm a wide variety of
species; indeed, the motive for much of the science we
do have is the increasing concern that fishermen and
fisheries managers have felt about offshore explora-
tion. So many species are now beginning to show
sensitivily to such activities that we must ask whether
noise, like other forms of pollution, is capable of affect-
ing the entire web of ocean life.

KNOWLEDGE AND ACTION

In 1994, a panel organized by the National Research
Council to assess our state of knowledge in the field
concluded in effect that we were ignorant. “Data...
are scarce,” the panel said. “Although we do have
some knowledge about the behavior and reactions
of certain marine mammals in response to sound,
as well as about the hearing capabilities of a few
species, the data ate extremely limited and cannot
constitute the basis for informed prediction or evalu-
ation of the effects of intense low-frequency sounds

7

on any marine species.”"?
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“[Wel unanimously agreed that there was now com-
pelling evidence implicating anthropogenic sound
as a potential threat to marine mammals. This
threat is mmanifested at both regional and ocean-scale
levels that could impact populations of animals.”

2004 REPORT OF THE INTERNATIONAL WHALING
COMMISSION'S SCIENTIFIC COMMITTEE, SUMMARIZING
THE CONCLUSIONS OF MORE THAN 100 BIOLOGISTS

The past 10 years have seen a remarkable expansion
in research and in our knowledge and awareness of
the impacts that noise pollution can have. In the his-
tory of the development of this issue, the strandings
of beaked whales in the Bahamas, the Canary Islands,
and elsewhere may come to be seen as a wake-up call.
[t has been made abundantly clear by those events that
it can cause marine mammals serious harm; and we
know from experimental research that noise can damage
other species, such as commercial fish, as well. We
know that sound can chase some animals from their
habitat, force some to compromise their feeding, cause
some to fall silent, and send some into what, to a dis-
interested observer, seems very much like panic.

We know something about the serious effects that
noise pollution can have in the short term, but far
less than we should about its long-term consequences.
Lack of sufficient funding is partly to blame, but the
problem has a second cause in the nature of marine
science itself. Whales and other species are notoriously
difficult to study in the wild, requiring ship time,
trained observers, and significant advancements in
technology. Since marine mammals are generally long-
lived, an investigation into the subtle, camulative
effects of undersea noise could take many years.

In the end, cause and effect may prove impossible
to untangle. Why is it that the Southern right whale,
whose range extends south from Brazil and South
Africa into the Subantarctic, has begun to recover
from centuries of hunting, while its cousin the
Northern right continues to languish along the
U.S. coast? How does one distinguish the biological
effects of chemicals, climate, fishing, and disease from
those of noise pollution? Damage can take place for
years before it is detected. After all, it took more than
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three decades from the first reported strandings for national scale, involving countries whose conservation

science to draw a link between mass whale mortalities laws may be weaker than our own. We do not believe

and active sonar. that an issue as complex as undersea noise pollution
Long-term solutions will not come easy. In the can or will be settled tomorrow. Yet now is the

United States, the governing law is tough in theory moment when significant progress at least is possible,

but weak in practice. Making the necessary improve- before the problem of increasing noise pollution

ments will require more scientific knowledge and becomes intractable and its impacts irreversible.

political resolve than have yet been advanced. Suggesting a course we might productively follow, one

Fuarthermore, since the noise proliferation problem is that allows time for further study while protecting

global, it must ultimately be redressed on an inter- marine life today, is the aim of this report.
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CHAPTER 2

DYNAMITE AND FOG:
A SURVEY OF NOISE SOURCES

"E he waves of noise released by ships, airguns, and
sonar systems have sometimes been compared
to the broad, disabling rays of a domestic floodlight.
Just as our eyes are blinded in the floodlight’s beam,
the analogy goes, so some marine mammals are
effectively “blinded” by sound, unable to discern
other sounds in their vicinity. But acoustic waves
don’t blanket the sea in quite the way the floodlight
does a backyard. To begin with, they are more highly
susceptible to environmental influences, such as water
pressure, temperature, and salinity. Given the right
combination of factors, they might run for miles just
beneath the ocean’s surface or else bound between
the depths and shallows in long, irregular arcs. Each
of the major noise-producing activities discussed in
this report (military, industrial, and commercial) is
distinct in the noise it produces.

These activities differ in other important ways as
well. For some, such as commercial shipping, noise is
an unwanted and unnecessary by-product; for others,
such as military sonar exercises, the production of
sound is intentional and may be essential to their
goals. Certain activities concern us for their long-term
or seasonal impacts, their contribution to the growing
“fog” of noise that degrades habitat off our coasts;
others concern us partly or primarily for their acute
effects.? Some sources are stationary while others are
mobile; some occur in shallow water while others are
based offshore. Each activity has a range to cover, a
constituency to satisfy, and a specific ecological cost.

In this chapter, we survey the leading polluters, con-
sider their environmental impacts, and suggest what

might be done to lighten their footprint on the sea.
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HOW TO REDUCE NOISE

One of the great challenges in managing any form of
pollution is coming to terms with the diversity of
activities that produce it. Air pollution, for example, is
a product of auto exhaust, factory smoke, power plant
emissions, and a profusion of other sources; fortunately,
our clean air laws are savvy enough to deal with them
separately even as they articulate a comprehensive
program.? To manage the problem of undersea noise
pollution, a similar approach is necessary. Reducing
harm to marine life will require creative, targeted
management, choosing from the best available
standards and options, (see Table 2.1), and adapting
them to each of the major contributors to the problem.

The approach for which perhaps the broadest
consensus has emerged among observers is geo-
graphic restriction. In essence, the goal is to avoid
sensitive areas, either throughout the year or during
those times when vulnerable species are thought to
be present. Breeding and feeding grounds and migra-
tion routes for large baleen whales are the most salient
examples, and come strongly recommended by the
International Whaling Commission’s Scientific Com-
mittee, among others.? One would naturally want to
avoid essential habitat for endangered whales at least
while the whales are there. But areas of high species
abundance, marine sanctuaries and protected areas,
and places with treacherous geography such as bays,
canyons, and channels should also be avoided.

To accomplish this, it is often recommended that
the wildlife agencies compile a list of “hot spots,”
areas of biological importance that may be subject to

CONTINUED ON PAGE 20
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TABLE 2.1
Mitigation Measures for Ocean Noise
Type Method Description
Year-round Activities are restricted year-round in high-risk areas, such as critical habitat for endangered
restrictions species; habitat where vulnerable species (like beaked whales) are expected to occur in
abundance; and areas whose geography (bays, channels, canyons) may leave animals
particularly susceptible to acoustic impacts. As a group, geographic restrictions have been
recognized to be of particular benefit to marine mammals.
Seasonal restrictions Activities are restricted from an area to avoid times of year when certain species are
Geographic present. Seasonal restrictions have been strongly recommended in the case of large
Mitigation migratory whales, which often travel thousands of miles each year between feeding and

breeding grounds. For example, it has been suggested that oil-and-gas companies off
Gabor;vavoid running seismic surveys during the winter, when baleen whales are breeding
offshore.

Site selection

Polluters avoid concentrations of marine mammals and other marine life by identifying and
using low-risk areas. As a mitigation technique, the benefits of site selection are self-evident,
but it is best employed for activities like sonar exercises that have sufficient flexibility in their
planning.

Source-Based
Mitigation

Engineering and
mechanical
modifications

A sound source is modified to reduce impacts on marine life without precluding the activity
for which it was intended. Keeping decibels down is one useful goal, but altering key
characteristics such as frequency (as some European navies are considering for their active
sonar systems) may also be effective. This method has been recognized to hold considerable
promise for many activities, most notably for commercial shipping.

Activity reduction

Alternatives are found that reduce the amount of time a particular source is active. This
might be achieved in some cases by using alternative technologies like simulators to
accomplish the same task, or by avoiding duplication of effort; but in general the option has
not seriously been explored.

Sound containment

A number of devices on the market (fabric curtains, bubble curtains, blasting mats) can
act as inhibitors of underwater sound, containing it to a limited extent within a small area
around the source. Generally the technology is most often used for sedentary activities,
such as pile-driving and construction.

Operaticonal
Mitigation

Safety zones

Operators establish a safety radius around the source and either shut down or reduce
power when marine mammals or other animals approach. Safety zones are useful in
reducing some species’ risk of exposure to the highest levels of sound (and are therefore
widely prescribed), but the technique is hampered by deficiencies in available monitoring
methods and by the small size of the zone (which typically represents a fraction of the

total area of impact). Safety zones are best prescribed as part of a wider suite of mitigation
measures.

Warning sounds

Operators use sound to deter animals from approaching a sound source or to impel

them to leave an area. By far the most common technique, known in the United States
as“‘ramp-up” and elsewhere as “soft start,” uses the source itself to provide a warning,
starting at relatively low power then gradually working up before the activity begins. Although
ramp-up iswidely applied, it has not been systematically tested, and there is evidence that
some species do not swim away. Other aversive sounds have also been proposed. A number
of recent studies leave in doubt whether they could ever be safely or effectively used; but
they may yet have potential in situations such as shock trials, where high explosives are
deployed within a limited area over a short period of time.

Temporal restrictions

Operators desist from using their source at certain times of day, either because species are
believed to engage in important behaviors at that time or because darkness or poor condi-
tions at sea make visual monitoring impossible.

Power limits

Operators take measures to lower the power of their sources, either temporarily or for the
duration of an activity. Airguns can be taken off line, sonar systems can be powered down,
and commercial ships can reduce speed (which in turn reduces cavitation at the propelier).
Some jurisdictions (e.g., California, Great Britain) have specifically required that noise from
certain activities be reduced to the lowest practicable levels.

Other procedural
requirements

As we learn more about the way in which noise affects marine life, other procedures suggest
themselves. For example, under NATO's guidelines for sonar research, exercises must be
planned to provide escape routes and avoid embayment of marine mammals.
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high levels of noise, where additional activity should
be avoided 4 Perhaps just as useful would be a
program to identify “cold spots,” areas of potential
value to noise-producers that contain few species and
features of concern. Not every activity can benefit
equally from geographic restriction. Some are limited
in the range of locations they can operate. But for
certain activities, like sonar exercises, careful siting
could go a long way toward reducing risk for the most
vulnerable species.

Source-based mitigation—promoting technologies
that curb, modify, or eliminate noise at the source—is
another essential component of a long-term policy on
noise. A source-based approach to environmental pro-
tection is nothing new. Indeed, it is a page borrowed
from our clean air and clean water legislation, which
compel would-be polluters to use the “best available
control technology” in outfitting their products and
plants. For this type of mitigation, commercial ship-
ping holds particular promise. Regulators and mem-
bers of industry have already begun to talk about “quiet”
design elements like skewed blades, tip bulbs, and
electric propulsion.®

Shipping seems promising for source-based mitiga-
tion not only because industry shares an interest in
keeping noise down (noise being a sign of inefficient
engineering), but also because much of the technology
under consideration has been around for years on naval
vessels and research ships, so that the leap to commer-
cial use seems well within reason. Other activities that
might benefit significantly from this approach will
require more initiative to get off the ground. One tech-
nology that has already been applied is an acoustic
curtain, made of bubbles, fabric, or both, which
encircles a source and inhibits sound from escaping;
but for now its use may be limited to sedentary activi-
ties such as pile driving in a shallow bay.”

Having opened an area to noise pollution, one might
lessen the impact by placing operational requirements
on the activity. Safety zones, perhaps the most com-
mon mitigation method today, require a crew to scan
for whales and other species near the source and to
temporarily shut down or reduce power if animals

are spotted within a prescribed distance. Typically,
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the scanning is done by a crew member posted on
deck; in some cases, planes, boats, hydrophones, and
high-frequency, whale-finding sonar (controversial for
putting additional noise in the water) have been used.
Sometimes crews are required to “ramp up” their
source, starting it up at relatively low power and then
gradually raising the output, so that, in theory, animals
have time to move away. Other requirements limit

the times of day that a source can operate, restrict

the amount of power it can put out, or direct how

it should move in the water. The researchers behind
NATQ's active sonar tests, for example, are asked to
plan their exercises to provide escape routes and avoid
embayment of marine mammals.®

 Thus far, much of what has been prescribed as miti-
gation in the United States rests upon two operational
fixes: safety zones and ramp-up. Unfortunately, both
methods are limited. Safety zones do help reduce some
species’ risk of exposure to the highest levels of sound,
but are hampered by consistently low detection rates
in monitoring. (Most methods of monitoring evolved
for other purposes, such as taking census of popula-
tions, and are recognized to be unreliable for mitiga-
tion.) Furthermore, the small, one- or two-kilometer
disc around the sound source that constitutes the
typical safety zone does nothing for the animals living
in the much vaster impact area beyond.

Ramp-up, for its part, has not been systematically
tested, and there is evidence that some species such as
sperm whales and pilot whales may not move away.?
The wildlife agencies are obliged under the Marine
Mammal Protection Act to prescribe “methods” and
“means” of “effecting the least practicable adverse
impact on [species and their] habitat.”’ How they
might meet their legal mandate will vary by activity.
What is critical is that the agencies, and the polluters
they regulate, move beyond the well-worked confines
of safety zones and ramp-up and consider a full range
of options.

MILITARY: HIGHINTENSITY ACTIVE SONAR

The principle behind active sonar should be familiar
to anyone who has ever watched a submarine movie.
Active systems produce intense waves of sound called
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“pings” (though they can last far longer than the name
implies) that sweep the ocean, striking the hulls of
enemy boats. Their echoes are picked up on
hydrophones and scrutinized by engineers. The
current generation of tactical sonar was born in the
early 1960s as the U.S. Navy scrambled for ways to
detect and track long-range Soviet subs. These new
systems, tuned in the mid-frequencies above three
kilohertz, were far more robust and had a much larger
range than the higher-frequency models they came to
replace.l! A Soviet Romeo hiding beneath the surface
could be detected from dozens of miles away.12

By the end of the Cold War, active mid-range sonar
had become the standard method for localizing
submarines, not only for the U.S. Navy, which now
deploys them on almost 60 percent of its 300 surface
ships and submarines, but also for many other nations,
including the United Kingdom, Belgium, France,
Germany, Spain, Canada, Norway, Italy, the Nether-
lands, Portugal, and Turkey.!? (See Table 2.2 for a
survey of active systems used by the United States
and its NATO allies.)

Used for both force protection and tactical prose-
cution, mid-frequency systems are mounted to the
hulls of ships, air-deployed via helicopter and fixed-
wing aircraft, set aboard submarines, and dropped
into the ocean as part of floating sensors known as
sonobuoys.* Although the precise output of many
of these systems has not been publicly disclosed,
some are clearly capable of generating sounds of
extraordinary intensity. During the March 2000 mass
stranding of whales in the Bahamas, for example,
source levels from one system were reported to exceed
235 decibels, creating a swath of 160-decibel sound
extending tens of miles away.!5 It is mainly this
device—AN/SQS-53C (or “53-Charlie”)—and its
cousins that have been implicated in a growing series
of whale strandings.!¢ With the demise of the Soviet
Union, military planning has shifted from deep-sea
surveillance to littoral combat, and more and more
exercises are taking place in coastal waters, only
adding to scientists” concerns.”

But sonar development didn't stop with mid-
frequency systems. In the 1980s, as part of the general
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rearmament during the Reagan years, the U.S. Navy
began a classified program to develop a new, more
far-reaching breed of active sonar—a system capable
of detecting deep-sea Soviet submarines over long
ranges by bombarding thousands of square miles of
ocean with noise in the low-frequency band.'s Formerly,
the Navy did the job of long-range detection with
passive equipment. It relied throughout much of the
Cold War on a network of sensitive hydrophones,
known as SOSUS, that were fixed in critical locations
around the globe; and later it rigged long arrays of
hydrophones behind a battery of surface ships, creating
a mobile version of the same idea. As submarines grew
quieter, with nuclear and electric engines replacing
diesel, the Navy kept pace by devising newer and
better algorithms, able to sift through reams of
incoming data for the latest class of Soviet sub.!?

The Navy’s low-frequency sonar system, SURTASS
LFA, was designed for the vastness of the open
ocean.? [ts 18 transmitters, fixed to a central cable and
lowered into the water through a slot in the ship’s hull,
can produce sound above 140 decibels (a level known
to affect the behavior of large whales) more than
300 miles away.2! When the system was tested off
the California coast in 1994, its signal was detectable
across the entire North Pacific basin, showcasing a
geographic range that is orders of magnitude greater
than existing tactical sonar.?> Some 39 boats had once
been dedicated to the project.?? Although with budget
cuts that number has been reduced, the Navy still
plans to deploy four separate LFA systems, two in
the Atlantic and two in the Pacific.* One prototype,
housed in a former pipe ship that the Navy converted
for the purpose, was used repeatedly for field tests
through the 1990s, and a second ship, the USNS
Impeccable (designed specifically for the LFA system),
was ready for trials in 2004.% The Navy soon expects
to double its deployment.

A number of European navies, including those of
Britain, France, and the Netherlands, are also develop-
ing systems that generate far-traveling, low-frequency
sound.? Britain’s entry in the shipboard low-frequency
race is Sonar 2087, a product of the multinational

CONTINUED ON PAGE 26
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TABLE 2.2

Active Sonar Systems in Use or Development by NATO Member States

Country Name Frequency Manufacturer Deployment

United States AN/AQS-22 (Airborne Low Medium Raytheon Helicopter (MH-60R)

Frequency Sonar {ALFS))

United States AN/BQQ-5 Low IBM Submarine (SSN 637,
SSNG88, and SSN 726 class)

United States AN/BQR-19 High Raytheon Submarine (Ohio class)

United States AN/BQS-4 Medium EDO Submarine (Lafayette class)

United States AN/BQS-15 High Ametek Submarine {Ohio class)

United States AN/SQQ-23 Medium (4-8 kHz) Raytheon Surface ship (DDG-2 & DDG-16
class)

United States AN/SQS-26 Medium EDO Surface ship (FF-1052 and FFG-
1 class)

United States AN/SQS-53A/B/C/D Medium (2.6-3.3 kHz) EDO Surface ship (FFG-7, DD-963,
CG-47, and DDG-51 class)

United States AN/SQS-56 Medium (6.8-8.2 kHz) Raytheon Surface ship

United States

AN/SSQ-62B/C/D/E
(Directional Command
Activated Sonobuoy System
(DICASS))

Various

Sparton, UnderSea
Sensor Systems

Sonobuoy

United States

AN/UQQ-2 (Surface Towed
Array Sensor System Low
Frequency Active (SURTASS
LFA))

Low (100-500 Hz)

Raytheon, Lockheed,
Johns Hopkins, Alpha
Marine

Surface ship (Cory Chouest,
TAGOS class)

United States AN/UQN-4A (Sonar Sounding N/A EDO Surface ship (various classes)
Set)
United States Folding Lightweight Active Medium Thales Underwater Helicopter (SHE0R)
Sonar for Helicopter (FLASH) Systems
United States Mobile Underwater Debris Low and high NASA, U.S. Navy Surface ship
Survey System (MUDSS)
Belgium Mine Countermeasures High Thomson-Sintra, Surface ship (Tripartite
System (TSM 2200 Mk3 and Thales Underwater Minehunter class)
Propelled Variable Depth Systems
Sonar (PVDS))
Belgium SQS-510 Medium (2-8 kHz} Computing Devices Surface ship
Company, C-Tech
Canada Helicopter Long Range Active Medium L3 Communications Helicopter (Sea King)
Sonar (HELRAS)
Canada SQS-510 Medium (2-8 kHz) Computing Devices Surface ship (Halifax and
Canada Iroguois class)
Canada Towed Integrated Active- Low Computing Devices Surface ship (Province class)
Passive Sonar (TIAPS) Canada, Hermes
Electronics, UnderSea
Sensor Systems Group
Canada Type 2040 Medium Thomson-Sintra Submarine (Victoria class)
Denmark CSU-83 Medium Atlas Elektronik Submarine (Kronborg class)
France DUBA-25 Medium Thomson-Sintra Surface ship (D'Estienne
D’Orves class)
France DUBV-23/24 Medium (~5 kHz) Thomson-Sintra Surface ship (Georges

Leygues, Cassard, Tourville,
Suffren, and Jeanne D’Arc
class)
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TABLE 2.2 (continued)
Active Sonar Systems in Use or Development by NATO Member States

Sounding the Depths I

Country Name Frequency Manufacturer Deployment
France DUBV-43 Variable Depth Medium Thomson-Sintra Surface ship (Georges
Sonar Leygues, Tourville, and Suffren
class)
France Folding Lightweight Active Medium Thales Underwater Helicopter (NFH90)
Sonar for Helicopter (FLASH) Systems
France Mine Countermeasures High Thomson-Sintra, Surface ship (Tripartite
System (TSM 2200 Mk3 and Thales Underwater Minehunter class)
Propelled Variable Depth Systems
Sonar (PVDS))
France SLASM (Systeme de jutte anti Low Thales Underwayer Surface ship (Tourville and
sous-marine) Systems DeGrasse class)
France TMS 4110CL Medium Thales Underwater Surface ship (Horizon class)
Systems, Whitehead
Alenia Systemi
Subacquei
France TSM 223 Suite N/A Thales Underwater Submarine (SSK Agosta class)
Systems
Germany DSQS-11 High Atlas Elektronik Surface ship (Hameln and
Frankenthal class)
Germany DSQS-21 Medium and high Atlas Elektronik Surface ship {Bremen class)
Germany DSQS-23 Medium Atlas Elektronik Surface ship (Brandenburg
class)
Germany DSQS-24 Medium (6-9 kHz) Atlas Elektronik Surface ship (Sachsen class)
Germany Low Frequency Active Sonar Low N/A Surface ship (Brandenburg
System (LFASS) class)
Germany MOA 3070 High Atlas Elektronik Submarine (U212 class)
Germany Sonics System (Folding Medium L3 Communications Helicopter (NFH)
Lightweight Active Sonar for
Helicopter (FLASH) and
Helicopter Long Range Active
Sonar (HELRAS))
Greece CSU-83 Suite Medium Atlas Elektronik Submarine (Glavkos class)
Greece 508-26CX Medium EDO Surface ship (Ipiros class)
Italy DE-1160 (based on SQS-56) Medium Raytheon Surface ship {Artigliere and
Luop class and Garibaldi class
aircraft carriers
Italy DE-1167 Medium Raytheon Surface ship (Durand de ia
Penne, Maestrale, and Minerva
class)
Italy {PD-703, IPD-705 N/A Selenia Submarine (Primo Longobardo
and Salvatore Pelosi class)
ltaly MOA 3070 High Atlas Elektronik Submarine (Type 212A)
Italy Sonics System (Folding Medium Thales Underwater Helicopter
Lightweight Active Sonar for Systems, L-3
Helicopter (FLASH) and Communications,
Helicopter Long Range Active Agusta
Sonar (HELRAS))
Italy $08-23 Medium (4-8 kHz) Raytheon Surface ship (Vittorio Veneto

class)
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TABLE 2.2 (continued)
Active Sonar Systems in Use or Development by NATO Member States

Sounding the Depths 11

Country Name Frequency Manufacturer Deployment
ltaly TMS 4100CL Medium Thales Underwater Surface ship (Horizon class)
Systems, Whitehead
Alenia Systemi
Subacquei
Italy UMS 4100 {based on Medium Thomson-Sintra, Surface ship
Spherion Sonar 2050 and Thales Underwater
DUBV-23) Systems
The Netherlands DSQS-24 Medium Atlas Elektronik Surface ship (De Zavan
Provincien class)
The Nethertands Low Freguency Active Sonar Low N/A Surface ship (Karel Doorman
(LFAS) class)

The Netherlands Mine Countermeasures High Thomson-Sintra, Surface ship (Tripartite
System (TSM 2200 Mk3 and Thales Underwater Minehunter class)
Propelled Variable Depth Systems
Sonar (PVDS))

The Netherlands PHS-36 Medium Thales Nederiands Surface ship (Karel Doorman
class)

The Netherlands SQS-509 N/A Northrop Grumman Surface ship (Jacob von
Heemskerck and Kortenaer
class)

The Netherlands Sonics System (Folding Medium Thales Underwater Helicopter (NH-90)

Lightweight Active Sonar for Systems, L-3
Helicopter (FLASH) and Communications,
Helicopter Long Range Active Agusta

Sonar {HELRAS)}

The Netherlands TSM 2272 Medium Thomson-Sintra Submarine {Walrus, Zeeleeuw,
Dolfijn, and Bruinvis class)

Norway Combined Active Passive Low Thales Underwater Surface ship (Nansen class)

Towed Array Sonar (CAPTAS) Systems
Norway CSU-83 Suite Medium Atlas Elektronik Submarine {Ula class)
Norway Helicopter Long Range Active Medium L-3 Communications Helicopter
Sonar (HELRAS)
Norway Spherion MRS 2000 Medium Thales Underwater Surface ship (Nansen class)
Systems
Norway UMS 4100 (based on Medium Thomson-Sintra, Surface Ship
Spherion Sonar 2050 and Thales Underwater
DUBV-23) Systems
Portugatl DUUA-2 Medium (8.4 kHz) Thomson-Sintra Submarine (Albacora class)
Portugal SQS-510 Medium (2-8 kHz) Computing Devices Surface ship (Vasco da Gama,
Canada and Comandante Joao Belo
class)

Spain DE-1160 {based on SQS-56) Medium Raytheon Surface ship (Alvaro de Bazan,
Baleares, and Descubierta
class)

Spain DUUA-2A Medium (4 kHz) Thomson-Sintra Submarine (S60 and 570
class)

Spain DUUA-2B Medium (8kHz) Thomson-Sintra Submarine (S70 class)

Spain SQS-35 Variable Depth Sonar High EDO Surface ship (Baleares class)

Spain SQS-56 Medium {6.8-8.2 kHz) Raytheon Surface ship (Santa Maria
class)

Turkey AQS-18 Medium L-3 Communications Helicopter
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TABLE 2.2 (continued)
Active Sonar Systems in Use or Development by NATO Member States

Sounding the Depths 11

Country Name Frequency Manufacturer Deployment
Turkey BQS-4 Medium EDO Submarine (Hirar Reis and
Burak Reis class)
Turkey CSuU-83 Medium Atlas Elektronik Submarine (Preveze class)
Turkey DE-1160 (based on SQS-586) Medium Raytheon Surface ship {Barbados and
Yavuz class)
Turkey DUBA-25 Medium Thomson-Sintra Surface ship (D'Estienne
D’Orves class)
Turkey Helicopter Long Range Active Medium L-3 Communications Helicopter (S-70B)
Sonar (HELRAS)
Turkey Sonar 2093 High (30-100 kHz) Thales Underwater Surface ship {(minehunters)
Systems
Turkey SQS-26CX Medium EDO Surface ship (Muavenet class)
Turkey 5Q8-56 Medium Raytheon (6.8-8.2 kHz) | Surface ship (Gaziantep class)
United Kingdom Folding Lightweight Active Medium Thales Underwater Helicopter (Merlin)
Sonar for Helicopter (FLASH) Systems
United Kingdom Medium Frequency Sonar Medium Ultra Electronics, EDO Surface Ship (Daring class)
(MFS)-7000
United Kingdom Sonar 2016 Medium Thales Underwater Surface ship (Manchester and
Systems Boxer class and Invincible
class aircraft carriers)
United Kingdom Sonar 2050 Medium Ferranti, Thomson- Surface ship (Sheffield and
Sintra Cornwall class)
United Kingdom Sonar 2074 (also included in Low Marconi/Plessey, Submarine (Astute, Swiftsure,
Sonar 2076 Suite) Thales Underwater and Trafalgar class)
Systems
United Kingdom Sonar 2077 High Marconi Submarine (Swiftsure and

Trafalgar class)

United Kingdom

Sonar 2087 (integrated with
Sonar 2050)

Low and medium
(below 2 kHz)

Thales Underwater
Systems

Surface ship (Duke class,
candidate for Future Surface
Combatant)

United Kingdom Sonar 2089 Low Thales Underwater Helicopter (Merlin)
Systems

United Kingdom Sonar 2093 High (30-100 kHz) Thales Underwater Surface ship (Sandown class)
Systems

United Kingdom Sonar 2193 High Thales Underwater Surface ship (Hunt class)

Systems
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Thales Underwater Systems. Twelve devices have
already been ordered for installation in the Royal
Navy’s Type 23 frigates, and the system could become
standard aboard all 16 frigates in the class; it's also a
candidate for inclusion in the “Future Surface
Combatant,” the next generation of British warship.?
Compounding the risk, Sonar 2087 puts out sound in
the mid-frequency band as well. The signals do not
appear to be as intense, but the sheer number of
devices proposed by the Royal Navy dwarfs that of its
American counterpart.

Over the past five years, consensus has grown
about the risks of high-intensity active sonar to marine
life. As discussed in Chapter 1, the use of sonar—
particularly mid-frequency sonar—has been linked by
overwhelming scientific evidence to a series of mass
mortalities of whales from the Canary Islands to the
Caribbean to Japan. The lesions and hemorrhaging
seen in some of the stranded animals indicate that they
were seriously injured at sea, and many biologists are
concerned about the impact sonar could be having on
discrete populations of whales, particularly the beaked
whales that have thus far been the focus of investiga-
tion. Other impacts, though more subtle, may be no
less serious in the long term.

Mid-frequency sonar has been observed to disrupt
the feeding of orcas and to cause porpoises and other
species to panic and flee.? Low-frequency sonar has
been shown to alter the singing of humpback whales,
an aclivity essential to the reproduction of this endan-
gered species, and to injure and kill some species of
fish at levels orders of magnitude less intense than the
U.S. Navy had predicted.??

There is also evidence to suggest that sonar, or
at least the low-frequency variety, may pose a risk
to human health. A number of U. 5. Navy divers who
participated in a medical study claimed to have felt
vertigo, motion sickness, and odd sensations in the
abdomen and chest on exposure to the LFA system.
One subject who experienced these symptoms shortly
after surfacing appears to have suffered a series of
relapses, beginning one hour after his initial recovery.
Months later he would complain of irritability, mental

dysfunction, and seizures.3 That the signal might have
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contributed to the diver’s chronic illness is cause for
concern and should at least prompt further investiga-
tion. What could be the consequences for civilian
divers, equipped for recreation, lacking special train-
ing, and exposed under less controlled circumstances
than the military personnel in the Navy’s studies?

Against this background, the debate has shifted
from whether sonar causes harm to how the harm can
be reduced.

Mitigating Active Sonar

The mitigation method used most consistently by the
U.S. Navy, as by other noise-producers, is the common
safety zone. At the behest of the Fisheries Service,

the Navy monitors for marine mammals and

sea turtles within a short radius (two kilometers) of its
LFA vessels, and it has scouted for animals in at least
some mid-frequency exercises as well.3! It has also put
an effort into improving the technology of monitoring,
equipping its LFA crewmen with special binoculars
called “Big Eyes” and its LFA ships with hydrophones
and whale-finding sonar.??

But in the case of active sonar, the flaws inherent
in any safety zone become especially glaring. For
example, the best available evidence indicates that
some beaked whales are killed by sonar many miles
from the source and well outside the perimeter of
presumed safety.® These deep divers are not as yet
detectable on hydrophones, their size and diving
behavior makes them a challenge for whale-finders,
and they are very difficult to spot in the water even
under optimal conditions. It has been estimated that
in anything stronger than a light breeze, only 11in 50
beaked whales surfacing in the direct track line of a
ship would be sighted .3 Obviously something more
is needed.

A far more promising approach is geographic or
seasonal avoidance. Active sonar is used primarily in
training exercises, and, while navies want a range of
oceanographic conditions to train in, they also have
some flexibility in where and when they choose to
operale.® [ncreasingly, there are signs that planners
are beginning to take habitat into consideration. In
the wake of the Bahamas strandings, the U.S. Navy
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excluded sonar exercises from the Northeast and
Northwest Providence channels. The Spanish govern-
ment, given the long history of strandings on its
shores, banned the use of active sonar around the
Canary Islands. Yet, welcome as these developments
are, they only chip around the edges of the problem.
Careful siting—particularly to avoid densities of
beaked whales—should become standard operating
procedure for the “swept channel” exercises, the fleet
exercises, the sonar exercises that unfold in all parts of
the world throughout the year.

Of high priority for this mitigation strategy are
the naval ranges and operations areas off our coasts.
Among the activities that take place there are missile
tests, which can cause seals and sea lions to stampede,
killing their pups; ship-shock trials, which involve
detonations of thousands of pounds of high explosives;
ordnance firing; and, of course, testing and training
with sonar.” More than 700,000 square miles of
ocean—an area roughly three times the size of Texas—
fall within one or another of the complexes in which the
Navy’s operations areas are contained (see Figure 2.1).38
Of particular concern is a plan to establish as many
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as three specialized training areas for acoustics
training along the coasts: one off North Carolina,

one off Southern California, and possibly one in the
Hawaiian Islands.”® These “undersea warfare training
ranges” would become epicenters of acoustic activity,
and should be sited with care.

Engineering and design changes have also been
proposed. We know, in a general way, which charac-
teristics of sonar signals are likely to be especially
damaging to marine life: signals that spike quickly
(or, technically speaking, have rapid “rise times”),
that spread widely (broad, “omni-directional” beams),
that travel further (long “horizontal propagation”),
that put out more energy (high “source levels”), and
that transmit for a greater percentage of time (high
“duty cycles”). In Europe, the Norwegian and Dutch
navies have begun to experiment with the character-
istics of their mid-frequency systems, endeavoring to
find some alternative, a frequency perhaps, that would
prove less hazardous to beaked whales.4 The Dutch,
we've been told, are also contemplating a reduction
in power.#! Back home, the Navy’s research arm com-
missioned a preliminary study of engineering solu-

Figure 2.1 Navy (::omplexes'off the U.S. Coast

Whidbey Complex
San Francisco

Complex

Point Mugu
Complex

SOCAL
Complex Hawaiian
Complex
@ Undersea Warfare
Training Ranges
(proposed)

~

' Boston Area
( Complex
Narragansett
Complex

S Atlantic City Complex

VACAPES Complex

/ Cherry Point Complex

Charleston
Complex

Bermuda
Complex

& ,g& Jacksonvilie Complex
® o UTEC
A T, DQQ \:-, o
% Gulf of P &7
Mexico  Key West W
Complex Complex fo)
<~

Sources: GlobalSecurity.org, U.S. Department of the Navy

27



NATURAL RESOURCES DEFENSE COUNCIL

tions, but to our knowledge the issue has not been
revisited; and calls for a return to passive systems,

or for increased use of simulators in training, have
generally been dismissed.#2

Persuading the navies of the world to reduce their

acoustic footprint is no simple task. Navies are given

considerable deference under domestic and inter-

national law, are only haltingly held accountable by
regulatory agencies, and are not designed for public
transparency. Perhaps the biggest progress in the
United States has been made through the courts and
the threat of litigation.

In the early 1990s, the U.5. Navy conducted over two
dozen field tests of its LFA system in disregard of per-
mitting and other environmental requirements. But it

was not until the agency came under pressure from

“It is undisputed that marine mammals, many of
whom depend on sensitive hearing for essential
activities like finding food and mates and avoiding
predators, and some of whoimn are endangered species,
will at a minimum be harassed by the extremely
loud and far traveling LFA sonar. . .. Further,
endangered species, including whales, listed salnion,
and sea turtles, will be in LFA sonar’s path. There
is little margin for error without threatening their
survival. For example, if even a few endangered
gray whales of the mere 100 which remain near
Sakhalin Island are disturbed by LFA and fail to
mate or give birth, that population might well dis-
appear permanently. Similarly, some populations
of endangered sea turtles are so precarious that even
the loss of a small number would be catastrophic to
their survival. Yet their size makes them difficult to
detect, and therefore almost tmpossible to avoid, if
LFA sonar is operated in areas that they frequent.
Absent an injunction, the marine environment

that supports the existence of these species will

be irreparably harmed.”

U.S. MAGISTRATE JUDGE ELIZABETH LAPORTE ON

THE POTENTIAL IMPACTS OF LOW-FREQUENCY ACTIVE
SONAR (2003)

28

Sounding the Depths 11

NRDC and others that it took a second look and agreed
to conduct a programmatic environmental review, spon-
sor research on the system’s effects, and seek permits
from the wildlife agencies for routine use.* In 2002,
when the government granted the Navy permission to
deploy the system in as much as three-quarters of the
world’s oceans, it was sued, and the court’s decision
became the basis of successful negotiations between
conservationists and the Pentagon.* The agreement
limited the Navy’s routine deployment to the areas of
greatest strategic concern (specific areas in the north-
west Pacific Ocean), set exclusion zones to protect marine
animals there—and proved once again that environ-
mental protection and military training are not mutually
exclusive.® By contrast, in the absence of litigation,
the Navy has failed to respond requests to mitigate

its use of mid-frequency sonar with common-sense
measures that could reduce the harm #

Increasingly, because of its extensive geographic
range, active sonar has come to be understood as a
global environmental problem, demanding a global
solution. A number of international bodies (discussed
in Chapter 4) have called for concerted action to con-
trol, eliminate, or otherwise regulate the spread of
high-intensity sonar and other anthropogenic noise
sources; and a coalition of groups in Europe and the
United States have appealed to NATO for leadership
in recommending common-sense restrictions.#” Public
uneasiness about the environmental impacts of this
technology is growing. The question is whether the
military will rise to the challenge and prevent needless
harm to the oceans.

INDUSTRY: HIGH-ENERGY SEISMIC SURVEYS
The age of marine geology began on dry land. In 1924,
a set of portable seismographs was fanned out across a
Texas field and a measure of dynamite was exploded.
Before long it was reported that oil had been found.
The idea behind seismic exploration is simple
enough. Energy from an explosion or other source is
sent beneath the sediment of the earth, down to the
subjacent rock. Although much of it is simply absorbed
there, some returns to the surface bearing a wealth of
information for a geophysicist to decipher. In particu-



NATURAL RESOURCES DEFENSE COUNCIL

Source: Based on monthly crew counts compiled by {HS Energy.

lar, one can tell whether any of the formations com-
monly linked to oil or natural gas deposits are present
below—as the technique used in Texas proved. Within
a few decades, seismic exploration had been exported
to the outer continental shelf. Crews were sent mineral
prospecting along the east and west coasts of United
States, setting off explosions underwater.

The charges used in the early days of surveying were
eventually set aside in favor of airguns, long bazooka-
shaped instruments that could be yoked behind a ship
in complex arrays and towed about the ocean. Today,
airguns are the worldwide industry standard. Dis-
charged in tandem, they can produce short, pulsed
sounds of extraordinary intensity, effectively reaching
as high as 260 decibels—higher than virtually any other
human source save for the explosives they replaced.
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The downward orientation of the airguns—the fact that
they are pointed toward the sea floor and not, like sonar,
into the water column—Ilimits to some degree the
distance their pulses might cover, but recent studies
indicate that they can travel very far nevertheless. If
the sea floor is hard and rocky, the noise can be heard
for thousands of miles. Under the right conditions,

it can reverberate or propagate in such a way as to
sound nearly continuous, threatening to mask the calls
of baleen whales and other animals that rely on the
acoustic environment for their breeding and survival.¥
Recently, a team of biologists monitoring fin and blue
whales in the northwest Atlantic Ocean found that the
noise from a single seismic survey flooded their entire
study area, more than 100,000 square miles in size.*
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While the strandings record has focused attention
on the damaging effects of military sonar, seismic
exploration has also begun to raise alarm. Inits 2004
report, the Scientific Committee of the International
Whaling Commission (IWC) concluded that increased
noise from geophysical exploration, among other activi-
ties, was “cause for serious concern” and outlined
measures to reduce its impacts, particularly on large
whales.! [ts conclusion was based both on theoretical
concerns about masking and population-level impacts,
and on a spate of recent observations and experiments
confirming that seismic pulses can indeed kill, injure,
and disturb a range of marine animals.*

In 2002, in Mexico’s Gulf of California, two
Cuvier’s beaked whales stranded in close associa-
tion with geophysical surveys that were being con-
ducted in the area.5 That same year, adult humpback
whales were found to have stranded in unusually
high numbers along Brazil’s Abrolhos Banks, where
oil and gas surveys were being conducted for the
first time.3* (The Brazilian government was troubled
enough by these findings to put the area off-limits
to airguns. )

In 2001, substantial numbers of western Pacific
gray whales—a critically endangered population—
were displaced by surveys from a portion of their
only known feeding grounds off the Russian coast.>
Some scientists have asserted that the persistent use
of airguns in areas like Sakhalin Island (with its gray
whales) and the northwest Atlantic (with its popula-
tion of fins) should be considered sufficient to cause
population-level effects.5” Other marine mammal
species known to be affected by airgun arrays include
sperm whales, whose distribution in the northern Gulf
of Mexico has been observed to change in response to
seismic operations; bowhead whales, which have been
shown to avoid survey vessels to a distance of more
than 15 miles while migrating off the Alaskan coast;
and harbor porpoises, which have been seen to engage
in dramatic avoidance responses at significant
distances from the array.>

Some of the most troubling research on seismic
impacts concerns not marine mamimals but commer-

cial species of fish. One series of studies demon-
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“The process of exploration [for offshore oil and
gas] is by its very nature dirty work. It requires
exploring for hydrocarbons. To discover where they
are, very short bursts of very high-energy noise are
exploded within the ocean and injected into the
earth. Those acoustic explosions are repeated over
and over again, 24 hours a day, for days on end.
They are the modern form of exploratory dynamite,
controlled explosions going off every 9 to 12
seconds. They represent the most severe acoustic
insult to the marine environment I can imagine
short of naval warfare.”

DR. CHRIS CLARK, DIRECTOR OF CORNELL UNIVERSITY’S
BIOACOQUSTICS PROGRAM, IN A 2000 STATEMENT TO
THE CANADIAN GOVERNMENT ON THE POTENTIAL
IMPACTS OF SEISMIC EXPLORATION

strated that airguns can cause extensive and appar-
ently irreversible damage to the inner ears of pink
snapper, damage severe enough to compromise
survival, even at exposure levels that might occur
several kilometers from a source.’® Other studies
suggest strong behavioral reactions. In Norway,

for example, catch rates of cod and haddock fell
dramatically (between 45 and 70 percent) in the
vicinity of an airgun array, affecting fishermen across
an area more than 1,700 square miles in size, and did
not recover within five days after operations ended.®
A similar experiment showed a precipitous decline
(above 50 percent) in a rockfish fishery exposed to a
single survey.t! Whether the decline is due to species
leaving the area, changing their swim depth, or in
some cases suffering injury is not known; in any
event, the studies have caused concern in quarters
beyond the environmental community.?> Not only
could such disruptions potentially have widespread
effects on the health of individual populations, but
the decline in catch rates demonstrated by these
studies have obvious economic ramifications. Cod
fishermen off Cape Breton, Canada, which has seen
a bonanza of seismic work with the development of
new fields there, have already complained about their
falling catch.®®



NATURAL RESOURCES DEFENSE COUNCIL

It is possible that invertebrates, too, are affected. In
the last five years (as noted in Chapter 1), two mass
strandings of giant squid have been linked to surveys
off the Spanish coast. Some of the squid showed massive
damage to their internal organs, and investigators have
proposed that the creatures died from having been
forced to surface.® Other, smaller species of squid were

TABLE 2.3

Sounding the Depths II

observed, in a study sponsored by the Australian

petroleum industry, to startle and surface at noise

levels that might occur miles from a source.s* Mean-

while, a preliminary report from Canada suggests

that airguns may cause internal injury in snow

crabs.® Studies such as these have begun to reveal

the dimensions of the risk that seismic work entails.

Seismic Exploration Around the World, January 2002-February 2005

Ranking Offshore Area Crews % of Total Crews Cumulative % of Total Crews
1 United States Offshore 410 18.8 18.8
2 China Offshore 190 8.7 27.6
3 Brazil Offshore 154 7.1 346
4 India Offshore 133 6.1 40.7
5 Mexico Offshore 103 4.7 455
6 West Africa Offshore 95 4.4 49.8
7 North Sea 86 4.0 53.8
8 Indonesia Offshore 86 4.0 57.7
9 Australia Offshore 85 3.9 61.6

10 Malaysia Offshore 77 3.5 65.2
11 Nigeria Offshore 64 2.9 68.1
12 Russia Offshore 58 2.7 70.8
13 Iran Offshore 39 1.8 72.6
14 Equatorial Guinea Offshore 37 1.7 74.3
15 Canada Offshore 28 1.3 75.6
16 Norway Offshore 27 1.2 76.8
17 United Kingdom Offshore 27 1.2 78.0
18 Morocco Offshore 25 1.1 79.2
19 Ukraine Offshore 23 1.1 80.2
20 Yuri Korchagin 23 1.1 81.3
21 Congo Offshore 22 1.0 82.3
22 Vietnam Offshore 20 0.9 83.2
23 Trinidad-Tobago Offshore 20 0.9 84.2
24 Turkey Offshore 20 0.9 85.1
25 North Barents Sub-Basin 19 0.9 85.9
26 Black Sea 15 0.7 86.6
27 New Zealand Offshore 15 0.7 87.3
28 Algero-Provencal Basin 14 0.6 88.0
29 Cameroon Offshore 14 0.6 88.6
30 South Africa Offshore 14 0.6 89.3
31 Caspian Sea 14 0.6 90.0
32 Oman Offshore 13 0.6 90.6
33 Mediterranean Sea 12 0.5 91.1
34 Gulf of Suez 11 0.5 91.6
35 Kazakhstan Offshore 9 0.4 92.0

Sources: Based on monthly crew counts compiled by IHS Energy.

31



NATURAL RESOURCES DEFENSE COUNCIL

Once a mineral deposit has been found, the extrac-
tion and production process begins, and though the
survey stage generates much higher levels of noise,
in certain respects these later phases can be even more
intrusive, at least to local habitat. Seismic exploration,
after all, is sometimes transient: several weeks or
months of intense activity, all told, and when an area
has been mapped, the survey ships depart. But an
oil platform is always long-term: years or decades of
drilling, pumping, and shipping, not to mention the
construction and demolition of the platform itself, the
installation of pipeline, and sometimes the dredging
of the sea bottom to accommodate the new activity.
With full-scale development come the consequences
of continuous noise, the risk that some marine ani-
mals, especially those sensitive to low-frequency
sound, will abandon their habitat while others persist
through difficult conditions.

Of course, certain technologies used in the trade
are more intrusive than others. The giant platforms
on metal stilts that seem to symbolize the oftshore
industry are much noisier, generally speaking, than
production islands; and for boring into the ocean floor,
the conventional drillship, with its large, resonant hull,
makes the biggest racket. Quieter alternatives include
semi-submersible ships, with machinery that lies well

Sounding the Depths 11

above the water; special floating rigs known as caissons;
artificial islands; and platforms mounted directly on
the ocean floor.t” More than 4,000 platforms are cur-
rently active in the Gulf of Mexico.6

On the U.S. continental shelf, the business of off-
shore production is concentrated in the Gulf, par-
ticularly in the petro-rich canyons off Louisiana
and Texas, and the pace of business there is only
projected to increase over the next decade. In 2003,
more than 1,000 lease blocks were surveyed seismic-
ally. The government projects that the number will
continue to rise through the year 2011, when the
lease blocks covered by seismic crews will reach above
six times the number surveyed two years ago.® (See
Figures 2.3 and 2.4.) Lease blocks are typically about
three miles on a side, so the total area represented by
these numbers is substantial. Over the next three years
alone, the area of the Gulf covered by seismic surveys
would approach 80,000 square miles, an area larger
than the entire state of Florida.”® Changes in the
market mean that companies are expanding into
deep-water fields that have not been tapped before.
By 2011, deep water may account for 80 percent of oil
production in the Gulf.”

But the past few years have been good for the

offshore oil industry in other parts of the country
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Source: Based on monthly crew counts compiled by IHS Energy.

as well. Off Alaska, the Bush administration has
opened more and more of the Beaufort Sea to leasing
and is now poised to do the same with the Chukchi
Sea on the coastal frontier.”2 Some of the new areas for
sale lie offshore the Arctic National Wildlife Refuge
and include habitat for the bowhead whale and
other endangered wildlife.” This year has also seen
a revival of interest in leasing off the east and west
coasts. With prices rising at the pump, Congress
recently mandated that the Minerals Management
Service conduct an offshore inventory for oil and gas
throughout the entire outer continental shelf of the
United States, a step that many see as a prelude to
undermining the federal drilling moratorium, which
has been in place since the early 1980s.7# And in the
wake of Hurricane Katrina, calls to reopen the mora-
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torium areas are intensifying.” It is not surprising,
in this light, that companies are taking action to pre-
serve their remnant leases (there are 37 off California
alone), biding their time until the moratorium comes
to an end.”®

While the northern Gulf of Mexico is the most
intensely surveyed body of water in the world,
development is occurring in virtually every major
coastal region. Brazil has seen exploration increase
significantly over the last decade, as have China and
India; together, the three Cduntries account for more
than 20 percent of all the offshore seismic work
conducted over the last three years. The west coast
of Africa is another site of recent interest, and off the
west coast of Europe the North Sea remains a main-
stay of global exploration and production. (See
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Figure 2.5.)”7 About 25 crews on average are shooting projects jeopardize a number of sensitive species,

airguns somewhere in the world on any given day including the only known population of western

of the year.” Pacific gray whales, which were hunted virtually
With political change, previously untapped fields to extinction. Less than 100 adults—fewer than

have come onto the market. One site that the Inter- 30 of them reproductive females—are thought to

national Whaling Commission has viewed with remain 8 In February 2005 a panel of independent

intense concern lies along the southeast coast of scientists concluded that ship strikes, oil spills, habitat

Sakhalin Island, where a consortium of Japanese disturbance, and noise pollution “pose potentially

and Western businesses is developing one of the catastrophic threats to the population.” Because

largest oil and gas operations in the world.” The under international law a state maintains exclusive
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rights over its continental shelf lands and may explore,
exploit, or preserve them as it sees fit, what protection
coastal areas receive, either in mitigation from oper-
ators or in moratoria on production, depends largely
on domestic policy.#2 Unfortunately, in cash-strapped
states like Russia, the conservation ethic may find it
tough going against oil’s financial appeal.

Mitigating Seismic Surveys
In the United States, offshore production is regulated
principally by the Minerals Management Service (MMS),
a branch of the Interior Department, as well as by the
wildlife agencies, the National Marine Fisheries Service
and U.S. Fish and Wildlife Service. The MMS chooses
which tracts to lease, accepts bids from developers, and
oversees exploration and production: at once, both
vendor and guardian of our natural resources. The
agency is, in fact, compelled by law to protect marine life
throughout the leasing process.® Yet the system it man-
ages is of Byzantine complexity, and the agency’s cen-
tral mission—to facilitate mineral production—is often
difficult to reconcile with environmental protection.t4
For many years, long after the scientific record
began to turn, the MMS considered airgun surveys
so benign in most cases as to preclude environmental
review, even in the northern Gulf of Mexico, where
the shooting can seem ubiquitous.$5 Even today the
agency’s oversight over exploration in the Gulf is
deficient. No permits have been obtained by MMS
or required of industry under the Marine Mammal
Protection Act, and although the agency issued a
preliminary environmental assessment last year for
activities in the Gulf, its sufficiency has been ques-
tioned by the Fisheries Service, which has itself
undertaken a full-fledged review. In 2002, the MMS

“Commercial fishermen have long considered the
operations of offshore seismic surveys to be disruptive
to their fishery operations. This is not a phenomenon
peculiar to any one country, but is a view widely

held by many fishermen across the world.”

“"MARINE SEISMIC SURVEYS,” A 2000 REPORT ON THE
IMPACTS OF AIRGUNS PRODUCED FOR THE AUSTRALIAN
PETROLEUM PRODUCTION EXPLORATION ASSOCIATION
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imposed a limited set of requirements to protect the
Gulf’s populations of whales.8¢ Current guidelines
provide only for “ramp-up” and for a plainly inade-
quate safety zone running 500 meters from the sound
source; they encourage the use of hydrophones in
monitoring for whales, but do not require them.5”

The guidelines issued by several other nations,
including Great Britain, Australia, and Brazil, and
by state regulators in California, are generally more
robust.3 Some require that operators tailor their array
to the lowest practicable level, that they maintain a
safety zone up to six times the radius of the one pre-
scribed by the MMS, and that they use hydrophones
that are still merely optional in the Gulf.% Notably, the
British guidelines give at least a nod to safer engineer-
ing. They require that industry work to suppress or
baffle the higher-frequency noise pulsing from their
guns, noise that is completely superfluous from the
company’s point of view but still constitutes a signifi-
cant part of the blast.?0 Yet the requirement is not
strongly enforced, and to our knowledge industry
has never placed a suppressor on a working airgun.

Other mechanical fixes deserve attention as well.
[mprovements in signal processing could mean that
less low-frequency sound, which accounts for most of
an airgun’s energy, would be required. A device called
a marine vibrator, whose noise doesn’t spike as high
or as fast and which puts out less energy, may hold
potential as an alternative.o

Finally, as the International Whaling Commission’s
report on noise makes clear, geographic and seasonal
restrictions are imperative, especially for the great
whales that return each year to special sites around
the world to feed and calve 92 Industry says it may
run its surveys off Gabon outside the winter season,
when humpback whales gather to breed; and Brazil,
as we have noted, set a year-round restriction on the
Abrolhos Banks, where a suspect series of strandings
have occurred.” Investors hunting for oil and gas
deposits often have less flexibility than the military
in siting their activities, but Gabon and Brazil prove it
can and should be done. I the United States, the law
demands that “the timing and location of leasing”
reflect “a proper balance” between environment and
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Oil development is not the only purpose for which large
airgun arrays are deployed. Among other agencies, the
National Science Foundation (NSF) regularly dispatches
survey vessels around the globe to map the ocean
floor or investigate geologically interesting formations.
In January 2005, for instance, the NSF-sponsored
research vessel Maurice Ewing began a survey of

the Chicxulub Crater near the northern shore of the
Yucatan Peninsula in Mexico, hoping to learn more
about the crater’s origins more than 60 million years
ago. (The Chicxulub survey was just one of several
undertaken each year as part of NSF's Ocean Drilling
Program and other initiatives.) Three years earlier, in
September 2002, the Ewing was conducting a seismic
survey in the Sea of Cortez when two stranded beaked
whales were discovered on an adjacent beach by vaca-
tioning NOAA scientists. Future projects were careful
to include mitigation measures, but their adequacy
was questioned, and the Ewing, now an object of con-
troversy, was denied permission to operate offshore
by the governments of Mexico and Bermuda.®* Now
Columbia University and the NSF are planning to put

a new boat in the water, the Marcus G. Langseth, with
a 40-gun array.?5 Oceanography’s contribution to ocean
noise is overwhelmed by the oil and gas industry’s, but
the way that the Fisheries Service chooses to deal with
the Langseth may have implications for the entire field.

industry.% Avoiding vulnerable populations should
become the norm.

In the battle over seismic exploration, the year
2006 may be pivotal. Early this winter, the MMS
will send a report to Congress that may shed light
on what its new oil and gas inventory, essentially
an unfunded mandate, might mean for marine life.?”
In the summer, biologists from the Scientific Com-
mittee of the International Whaling Commission will
hold a workshop on airguns and whales.®® And, of
course, as we go to press in November 2005, the
28-year fight in Congress over the offshore drilling
moratorium is raging once again.® In 1999, we
observed it would be premature to pronounce the
era of mineral production finished outside the Gulf
of Mexico. Until conservation and alternative fuels
become a political priority, the controversy over

seismic exploration will only increase.
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COMMERCE: SHIPPING NOISE
[f proof were still needed that we live in a global
economy, we would only have to count the great ships
of foreign registry that pass our shores each day. Their
numbers over the years have substantially enlarged. In
the 1930s, the world merchant fleet was composed of
some 30,000 ships, including our own; by 1999, there
were 82,000 active vessels of significant size.!® In the last
15 years of the 20th century, sea-borne trade rose by
50 percent to approximately 5 billion tons of cargo per
year, representing more than 95 percent of the world’s
trade.!? Fifteen hundred petroleum tankers, one-third
of the global fleet, were expected to enter U.S. harbors
annually: 8,000 stops expected for New York and New
Jersey, 10,000 for Galveston, Texas, and 3,000 for San
Francisco (to name a few ports of call).’ And each
sweep raises the level of noise in our coastal waters.

Ships produce undersea noise in a variety of ways.
Their engines roar, their bearings rattle, and their outer
hulls may vibrate, radiating sound. But the chief source
of noise is the ship’s propeller, which in gaining speed
forces the water around its blades to rupture. Tiny
bubbles form and collapse (a process known as cavita-
tion), releasing what one noted acoustician described
as a tremendous “hiss.”'% If the ship is old and the
propeller has gone several years without a proper
cleaning, as may be true of many of the vessels in our
aging fleet, the hissing may be worse: Barnacles stuck
to the blades effectively broaden their surface area,
allowing more bubbles to form.14

Each vessel has its own acoustic signature. The
sound it generates depends upon its size and shape,
its length, its capacity and load, its speed, and its
mode of operation.’¥ In general, though, most of the
energy is concentrated in the low frequencies, with
some large container vessels, freighters, and super-
tankers generating peak sound levels of 190 decibels
below 500 hertz and reaching as high as 220 decibels
in the very lowest frequencies.'% The greater the ship’s
volume, the greater its acoustic output tends to be—
an unfortunate fact given that the average size of com-
mercial vessels has swelled to about 6,300 gross tons.!%7
The largest ships will become narrower, faster, and
larger (possibly tripling in capacity) and will multiply.
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Indeed, it is reasonable to assume that their number will
double over the next 20 to 30 years.19 While tugboats
and ferries are significantly quieter, 150 to 170 decibels
measured at the source, their effects cannot be dis-
counted, especially in such well-trafficked spots as
Puget Sound and Cape Cod Bay.1®

Cruise ships, too, have contributed their share to the
problem, with their number and size increasing dramatic-
ally during the 1990s. While in 1990 there were just three
“super ships” (vessels exceeding 70,000 tons), in 1999
there were 29; and more people were taking cruises
than ever before, sometimes to biologically sensitive

Figure 2.6  International Shipping Lanes in North Americarn'Waters
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areas, with the number of passenger berths nearly
doubling over the decade.® Add to all these the low
roar of motorboats and jet skis tearing along the shore-
line and one has in sum a leading contributor to the
rise of undersea noise around the world.!!

It has been said that shipping noise is inescapable,
that it can be heard in every corner of the ocean.!’2 One
of the consequences of an expanding global marketplace
has been the spread of shipping noise through the South-
ern Hemisphere, around ports and in developed areas
along the coasts. The expansion is almost certain to con-
tinue. "3 Cargo transports to previously undeveloped
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parts of the world are expected to double. High-speed,
catamaran-shaped ferries and supersized cruise ships
will anchor in brand-new ports in formerly remote or
unreachable areas throughout Asia and Latin America."*
Closer to home, the next few decades may see a boom
in “short sea shipping,” an established practice in Europe
and one currently being promoted in the United States
by the federal Department of Transportation.”> The
routes that cargo ships are likely to use for their in-
creasingly short hauls between ports would take them
nearer to shore and directly through coastal habitat
for many marine mammals.'¢ (See Figure 2.6 for a
survey of international lanes off the United States.)

A substantial body of literature already exists docu-
menting the response of whales and other species to
varjous kinds of ships.’’” Some animals have been seen
to avoid them, by swimming miles off or by diving;
others are known to sometimes approach or (like some
species of dolphins) to draw close and ride the bow
waves, perhaps exposing themselves in the process to
damaging levels of noise. Belugas in the Arctic (though
not elsewhere) have been seen to respond dramatically
to approaching ships and icebreakers, sending out
alarm calls, changing their dive patterns, and in some
cases moving more than 50 miles out of the boats’
way."8 Narwhals, by contrast, often react by freezing
in place and falling silent."" Manatees off Florida have
been found to change their fluke rate, heading, and dive
depth in response to approaching vessels.!? And there
is evidence to suggest that gray whales, humpback
whales, and belugas have been displaced from habitat
in which shipping or boating increased.'”!

Perhaps of greatest concern is the possibility that
shipping’s low-frequency drone will “mask” or inter-
fere with the ability of some species to communicate in
ways that are essential to their survival and recovery.!?
Extensive as it may seem, however, the science of
shipping noise is also critically limited. Few studies
have attempted to capture the long-term impacts that
vessel traffic is feared to have on marine mammal
populations. And much of the existing research
focuses on the effects of smaller, specialized craft such
as whale-watch boats and icebreakers, and not of the

cargo ships, supertankers, and cruise ships that are
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thought to be some of the biggest contributors to ocean

noise worldwide.}2?

Reducing Shipping Noise
Quiet design has been an objective of shipbuilders for
years. Large naval budgets have been devoted to the
task of hiding active ships and submersibles from
foreign sonar, and although many of these innovations
are narrowly tailored to military purposes, a few
might well be taken up commercially. Several methods
exist for abating the hiss of cavitation. Propellers can
be designed with “sweeping” or “skewed” blades and
special contour details; with bulbs on the tips; or with
refined trailing edges, which can help keep the blades
from vibrating, or “singing.”1?* They can also be
designed so that their pitch is adjustable for different
loads, requiring less power to operate.'? And periodic
maintenance is important, since failure to scrape bar-
nacles from propeller blades and fasten loose com-
ponents can significantly boost emissions.126

While propellers are the main concern, steps might
also be taken to reduce engine noise. Years ago, com-
mercial boats drew their power from high-speed turbines
that had to be geared down to drive the propellers,
creating a tremendous amount of noise. Today, most
get their power from diesel engines, a choice that still
radiates substantial acoustic energy. A quieter option
is the electric generator, familiar to naval architects
who have used it for decades to quiet ships and sub-
marines, and now increasingly used on cruise ships
concerned about passenger comfort.'” There are also
numerous devices available for insulating engine noise
from a ship’s hull: isolation mounts, damping tiles, flex-
ible hoses, and wires. Completely isolating the house-
size diesel engines that are found on many large ships
would be prohibitively expensive, if not physically im-
possible, but might well be feasible on smaller craft.12$

From a ship owner’s point of view, every decibel
that a boat puts into the ocean is wasted energy. Some
steps taken to cut down on cavitation can make for a
more efficient ship that is less costly to run—one
reason why the prospect of quiet commercial ship
design seems so attractive. Unfortunately, even the
most basic cost-benefit analyses have yet to be con-
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ducted. Part of the difficulty is that until recently many
owners and operators weren’t aware of the potential
environmental costs of ocean noise, the way they've
been aware of the human health risks from noise
radiated through the air.!?* Marine biologists don’t
work on shipping staffs, nor do naval ship architects
or designers.

Design standards in general are difficult for any
single country to impose. Although the U.S. govern-
ment has every right to set standards on American
ships regardless of where they travel, the number
choosing to fly the flag is small. Fewer than half of
the large commercial vessels owned by Americans are
American-registered.1® In sheer numbers, the U.S.
merchant fleet ranks 12th behind such unlikely con-
tenders as Panama and Liberia, whose treatment of

MASKING THE GREAT WHALES

The effects of auditory masking are difficult to docu-
ment in the wild, especially among the large whales.

It seems plausible, however, that the detection of faint
sounds—the sounds most vulnerable to masking—
would be vital to the well-being of cetacean popula-
tions. For sperm whales, detecting faint sounds is
often essential in locating prey, the squid that are their
usual diet: a whale may scan 400 meters ahead for
the squid’s relatively weak echo. Sperm whales may
rely upon long-range audition in other ways as well.
Hearing the distant calls of killer whales may give
them precious time to flee or adopt a defensive forma-
tion around their calves. Detecting faint clicks from a
pod of female sperm whales—over perhaps a dozen or
more kilometers of ocean—may mean the difference
between a bull’'s mating or not, or between a calf’s
reuniting with its family group or not.

For blue and finback whales, which disperse over
vast ocean basins and do not appear to have well-
defined breeding grounds, long-range communication
seems particularly critical. Even modest increases in
background noise levels could dramatically decrease
the range at which these whales detect one another.
Should breeding behavior be disrupted over wide
enough areas, entire populations could be threatened.
Unfortunately, shipping noise dominates the very
range of frequencies used by these baleen whales for
communication. Loud as they are, the great whales
may prove a poor match for human noise.

—Dr. Lindy Weilgart, Dalhousie University
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shipowners is less restrictive.’3! If we toughen our
standards, some domestic ship-owners may feel the
lure of foreign registry. As for foreign vessels, the
government’s power to regulate them grows the closer
they come to shore.132 Ships that enter our internal
waters are subject to our design requirements.’?* Under
this exception, Congress passed the Oil Pollution Act
of 1990, which requires a double hull of every tanker,
domestic or foreign, using a U.S. port.13¢ That is

much more than lip service: Roughly 6,000 very large
ships, a number approaching half of the active world
fleet in that class, enter our ports each year.13 Typically,
however, requirements for ship design are adopted
through the International Maritime Organization
(IMO} in the United Nations.

Another strategy, which to some extent is already
being pursued, would redirect traffic around important
coastal habitat. In 1980, the early departure of hump-
back whales from Glacier Bay, Alaska, which researchers
linked to increased traffic from cruise ships, prompted
the government to restrict the numbers coming into
the area.13 As part of the monitoring program, some
cruise lines even agreed to noise testing at the U.S.
Navy’s submarine warfare center in Ketchikan.137 All
this was made possible by the bay’s situation within
the Glacier Bay National Park, established in 1980.13
Similarly, our National Marine Sanctuaries, or at least
those parts that fall within the U.S. territorial sea, can
be protected from any form of intrusion envisaged
within their original management plans; and the
Secretary of Commerce has authority to negotiate
with foreign governments for their protection.’® But
to reroute ships in its exclusive economiic zone, an area
that extends from the 12-mile line to the high seas, a
state first has to obtain permission from the IMO.1%
That much has been done to reduce the risk of oil
spills in the Monterey Bay National Marine Sanctuary
and to save right whales off the East Coast from ship
strikes.4! Rather than the exception, such cooperation
in protecting significant species and habitat needs to
become the rule.142

In May 2004, the National Marine Fisheries Service
convened a symposium of interested stakeholders,
including representatives from the shipping industry,
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the military, scientific institutions, environmental
groups, and government agencies.™* While only a first
step, the gathering itself reflected a consensus of con-
cern about shipping noise: a mutual self-interest in
addressing the problem through concerted domestic
or international measures, changes in ship design,

or other potential strategies, existing or yet unknown.
How such measures will be developed or imposed-—
under the IMO (using the International Convention for
the Prevention of Pollution from Ships, or MARPOL,
for example), through the United Nations (using the
Law of the Sea Convention), or through tax incentives

and voluntary guidelines—remains to be seen.!4

FISHERIES: ACOUSTIC HARASSMENT DEVICES
For all their differences, the sources of undersea
noise covered thus far are alike in one respect: They
disturb marine mammals incidentally, as an unin-
tended consequence of normal operations. Fisheries,
by contrast, are sometimes deliberate in their noise
pollution. 1t is their intention that marine mammals
be disturbed.

Acoustic deterrence devices, known as “pingers,”
were first deployed in 1994 by a major gillnet fishery
in the Gulf of Maine. The fishery had reached an
impasse with the local population of harbor porpoises.
Each year, 2,000 animals—well beyond the legal
limit—were snared in its gillnets, often fatally. Con-
ventional measures having failed, the fishery decided
to give acoustics a try. The noise emitted would be
shrill (130 decibels in the mid-frequencies) but brief,
strong enough to deter an animal from approaching
but not enough to induce discomfort. That first season
was a success, reducing the fishery’s by-catch of por-
poises, and although further trials met with mixed
results, the pinger has been discussed as a partial
solution to some aspects of the enormous by-catch
problem.’# Given their low output, pingers are by
far the least offensive of the sources discussed in this
report, although, even here, overuse could deplete
habitat for sensitive species.!*

Acoustic harassment devices (AHDs) are another
matter. Where pingers are designed to warn animals

away from a dangerous situation, AHDs mean to
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cause them pain, making the environment intolerable
and driving them from habitat where fish grow. The
somewhat milder versions first put on the market
in the early 1980s seemed to enjoy only passing
success. After several weeks of use, the local seals
and sea lions would begin treating the noise as a
kind of dinner bell and return in droves.!*” The
models currently used by Canadian fisheries emit
very short, mid- to high-frequency pulses at consider-
able intensities, usually more than 190 decibels at the
source.’8 That’s enough sound to clear an area not
only of its pinnipeds, but of other species as well.
Harbor porpoises, for instance, have been known to
disappear within two miles of a single AHD, raising
concerns that a few devices placed in strategic loca-
tions, within straits or around the mouths of bays,
could degrade many miles of habitat for that
species.® And, in one of the few long-term studies
conducted on any source of ocean noise, orcas were
found to abandon part of their range for years after
a handful of AHDs rendered it uninhabitable. (The
devices had been intended to discourage harbor
seals.)}!% If AHDs are to be used at all, they must
be confined to highly specific situations where less
intrusive methods have failed and where potential
encroachments on marine life are minimal.?>!

“Pulsed Power” is a more recent entry in this line
of increasingly intrusive technology. Designed by
the Pacific States Marine Fisheries Commission, the
system differs from previous AHDs in producing a
shock wave along with an acoustic signal. It covers a
far broader range of frequencies (from 2.5 to 114 kilo-
hertz) and generates sound far more intense (above
230 decibels at maximum output) than the standard
AHD. 32 Field tests were planned in 1999 off the coast
of San Diego, to determine whether the generator
could effectively drive California sea lions from fishing
boats. More ominous than any test, though, was the
prospect that the system might eventually become
standard equipment aboard the hundreds of recrea-
tional vessels that fish in southern California waters.
Faced with a storm of opposition from scientists and
conservationists, the test was abandoned; but the
problem of predation has only increased in recent
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years, making it unlikely that we have seen the last of
this dangerous AHD.

In 1994, in a nod to fisheries, Congress exempted
nonlethal methods of deterrence from its ban on marine
mammal harassment (see Chapter 3) and charged
the wildlife agencies with regulating them. No rules
have been adopted as yet; the Fisheries Service pro-
posed a few in 1995 but has since been silent.15* The
most salient of these proposals would prohibit the
use of any device that separates mothers from their
offspring—a thoughtful standard, if a hard one to
enforce.l® The others do not reach far beyond this,
however, and additional provisions would be needed
to ensure the safety of marine mammals.
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To begin with, harassment devices should not be
permitted near endangered or threatened species such
as the Steller sea lion, whose rookeries neighbor a num-
ber of commercial fisheries off the Alaskan coast. Their
pulses should be focused, not radiated in all directions,
and should be acoustically tailored to the target
population, reducing their effects on others.% Finally,
care must be taken to exclude them from passages
and corridors that marine animals habitually use.
How widely AHDs might be deployed off our coasts
remains to be seen. But unless the wildlife agencies
take the broad view and regulate these devices for
their cumulative impact, they could become another
significant American source of undersea noise.



CHAPTER 3

THE TYRANNY OF SMALL
DECISIONS: DOMESTIC
REGULATION OF OCEAN NOISE

here are no animals on the planet as culturally have been proven, the Act takes the view that activities

iconic, as ecologically significant, and yet as with the potential to injure marine mammals or dis-
thoroughly resistant to study as whales. Because they rupt their behavior should be regulated.> Congress
spend much of their lives underwater, they are hard dictated a cautious approach to management given the
to observe; because they live so long, they are difficult vulnerable status of many of these species as well as
to track over lengths of time relevant to their species’ the exceptional difficulty of measuring the impacts of
survival. The inscrutability of whales and other marine human activities on marine mammals in the wild.
mammals places them at some peril. To tell that a ”[I]t seems elementary common sense,” the sponsoring
whale population is in serious decline can take dec- committee noted in sending the bill before the House,
ades, millions of doilars, and several scientific careers.! “that legislation should be adopted to require that we
For many species off the U.S. coast, we do not even act conservatively—that no steps should be taken regard-
know enough to say what a population is. ing these animals that might prove to be adverse or

The world did not wake up to the fact that marine even irreversible in their effects until more is krown.”
mammals required protection until well into the last Unfortunately, in the case of undersea noise, the
century. Many years of whaling, sealing, and tuna MMPA’s mandate has not yet been fulfilled.
fishing had brought a long list of species to the verge
of extinction, and modern industry was creating prob- OCEAN NOISE AND THE LAW
lems of its own in the form of oil spills, ship strikes, The heart of the MMPA is its so-called “take” provision,
and a host of other insults.2 The urgency of their plight a moratorium on “harassing, hunting, capturing, or
and their extraordinary significance moved Congress killing” any marine mammal.” On its face, the provision
toward a policy of conservation. In 1972, the Marine seems comprehensive, uncompromising, and clear:
Mammal Protection Act (MMPA) was passed into law.3 Before engaging in any activity that might harm a pro-
It remains the nation’s leading instrument for the con- tected species, an individual must apply to one of two
servation of whales, dolphins, porpoises, and other designated wildlife agencies, the National Marine
marine mammal species, more than 20 of which—from Fisheries Service (NMFS) or the U.S. Fish and Wildlife
the great blue whale to the Hawaiian monk seal—are Service (USFWS), for an “incidental take authoriza-
still considered endangered or threatened.* tion.” Which agency receives the application depends
The MMPA stands as a model of precautionary legis- on the species affected. The USFWS covers sea otters,

lation, at least in its design. Rather than place the criti- polar bears, walruses, manatees, and dugongs, and
cal “burden of proof” on conservation science and defer NMEFS takes responsibility for all the rest. If the activity
the regulation of human activities until their harms is thought to have more than a “negligible impact,” it
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falls under the moratorium; if not, and if the proposed
“take” is deemed both small and limited in its geo-
graphic scope, the user receives a letter of authorization
with a list of conditions to reduce the risk of harm 8

But the cautious approach to conservation that
Congress intended has not easily worked for a prob-
lem on the scale of ocean noise. From shipping alone,
there are simply too many sources to be effectively
treated on an ad hoc basis, and there are too many
marine species, such as sea turtles and fish, that fall
outside the law’s protection. Adding to the woes of the
current system is chronic underfunding. According to
virtually all stakeholders, NMFS’ lack of resources—
resources for permitting, for environmental reviews,
and for enforcement—has been a fundamental impedi-
ment to regulation. The result is a system that takes
too narrow a view of the activities to be regulated,
leaving much of the problem unaddressed.

When Congress has engaged on these issues, it has
often been to exempt activities from the regulatory
process, working clauses into the law’s fine print. An
early example is the exception made for fisheries, added
in 1994, which allows operators and owners a choice
of non-lethal devices “to deter a marine mammal from
damaging the gear or catch.”® More recently, as part of
the National Defense Authorization Act for 2004, Con-
gress approved a series of loopholes for Department of
Defense “readiness” activities and a blanket two-year
exemption from the entire statute that can be invoked
by the Secretary of Defense without any meaningful
oversight.1® These special exemptions have undermined
fair and conservative implementation of the MMPA.

A vast and growing problem, an opaque environ-
ment, inadequate funding of the regulatory agencies,
powerful economic and political interests thrown into
the mix: these are some of the factors that make ocean
noise so extraordinarily difficult to manage. The
principal policy questions confronting the regulatory
agencies and Congress are the subject of this chapter.

THE THRESHOLD QUESTION: DEFINING “TAKE”
The permit system established by the Marine Mammal
Protection Act is based on a set of deceptively simple
standards. With some exceptions, activities that
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incidentally “take” a protected animal are subject to
review by the wildlife agencies; those found to have
more than a “negligible impact” on a population or
stock are impermissible.! But what do these terms
mean in practice?

“Negligible impact” has been a cipher for decades.
In the 1980s, a federal court described it as “undefined
and ambiguous... at best,” and so it remains, despite
some attempts to clarify it after the decision came
down.’2 Clearly more work is needed if that standard
is to serve the protective role that Congress intended.
But over the last five years, it is the other major
standard, the one that lies at the threshold of the
regulatory process, that has preoccupied the wildlife
agencies. What sort of impact constitutes a “take” of
a marine mammal, triggering the jurisdiction of gov-
ernment regulators?

In the Marine Mammal Protection Act, the word
“take” is tersely defined. It means no more than “to
harass, hunt, capture, or kill” a marine mammal (or ;co
attempt the same). In this sparse phrase, a single term,
“harassment,” is left to cover virtually the full range of
impacts that humans can cause short of death.’® Thus
did the definition of “harassment”—a word that on its
face might suggest some trivial effect—become one of
the cornerstones of the Act.

In 1994, Congress amended the MMPA to draw
at least one basic distinction in the universe of harms.
“Level A” harassment would refer to the potential for
physical injury, and “Level B” to an activity’s potential
to disrupt behavioral patterns such as migrating, feed-
ing, and mating.1* The distinction may seem reason-
able enough on its face. Intuitively, a physical injury
seems worse than a behavioral change. Yet in disrupt-
ing vital behaviors, humans may hinder an animal’s
survival without causing direct physical injury, and
an intense source of undersea noise has the potential
to disrupt the behavior of many thousands of animals.
Accounting for the subtleties of “Level B” harassment
has generated more than its share of controversy.

In the search for a credible noise standard for “take,”
one of the first numbers to emerge was 120 decibels.
That criterion derived largely from a series of experi-
ments conducted in the 1980s off the central California
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coast, in which migrating gray whales were exposed to
increasing levels of low-frequency industrial noise.’®
When the received level rose above 120 decibels, the
majority of whales passing by the loudspeaker veered
away, some by as much as a mile, before resuming their
normal course.16 But the implications for policy were
limited, given that the number did not account for
variations among species, differences among types of
man-made sounds, or the range of behavioral impacts
that might occur. Nor did it touch upon the question
of biological significance. In 1997, a scientific panel con-
vened in California to develop guidelines for seismic
surveys fixed on 140 decibels as the threshold of con-
cern, the point at which one should begin worrying
about disruptions in biologically important behaviors.!”

The Fisheries Service, however, has before and
since relied on higher numbers: 160 decibels for
seismic projects, roughly 180 decibels for tests with
high explosives, and a sliding scale of exposures for
some intermittent sounds with 165 decibels at the
fulcrum.’® Many have noticed that the numbers have
notched steadily upwards without any corresponding
breakthroughs in research and, indeed, while studies
on some species {on beaked whales, harbor porpoises,
and sperm whales, for example) would seem to lead in
the opposite direction.

Since 1998, NMFS has wanted to put its treatment
of harassment on a surer footing. Last January, after
some years of discussion, it advanced six alternatives

7

for new “acoustic criteria guidelines” that would deter-
mine when a “take” occurred.” The current numbers
would be replaced with a matrix of thresholds that
would be “tailored to particular species groups and
sound types” and would account not only for a sound’s
intensity but for its dirration as well (the latter a wel-
come improvement over current practice).?® Surprising
to many observers, however, was the fact that behavioral
impacts did not appear even to be considered in three
of the proposed alternatives.? Those alternatives would
be based instead entirely on the vulnerability of the
mammalian inner ear, despite general acceptance that
behavioral impacts are more common than physio-
logical ones and can have severe consequences for

protected species.2 Nor would injuries to organs other
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than the ear, such as those seen in sonar-stranded
whales, be considered by the agency at all.?® [t was
not clear that any of the proposals could address long-
term impacts or the subtler effects of noise, or even
that the entire suite of proposals, being so disparate,
could serve as the basis for an informed decision.?*

Meanwhile, Congress has entered the debate by
reopening the language in the statutory definition of
harassment. In 2003, as noted above, Congress acceded
to the Pentagon’s request for a number of exceptions
to the Marine Mammal Protection Act that it had
rejected the previous year, including a weakened
“harassment” definition that would apply to both
defense activities and to federal research. To meet
the new threshold, an activity would have to disrupt
marine mammal behavioral patterns, such as breeding
or nursing, to the point where they are “abandoned or
significantly altered.”?

The new language may seem innocuous at first blush,
but the problems it poses are serious. In many cases,
the term “significantly altered” has not been scientific-
ally defined, and some programs could evade the Act’s
requirements by relying on its inherent uncertainty
(and on NMFS' record of lax enforcement) and not
seeking authorization in the first place. When a panel

“Measures to protect species and their habitats
cannot always wait for ultimate certainty levels

of scientific confirmation. In such cases it is appro-
priate to adopt the precautionary principle. Certainly,
for example, in the case of slowly rising ambient
noise levels, documenting the negative effect on
blue whale populations would require more than a
human lifetime. Cases involving the exclusion of a
highly endangered population (e.g., western north
pacific gray whales) from its critical habitat, or the
insidious degradation of a species’ critical habitat
due to multiple and possibly compounding factors
(e.g., noise, contaminants, food depletion), require
strong, prompt action, and particular vigilance.”

2004 REPORT OF THE INTERNATIONAL WHALING
COMMISSION’S SCIENTIFIC COMMITTEE, SUMMARIZING
THE CONCLUSIONS OF MORE THAN 100 BIOLOGISTS
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of scientists floated similar language a few years
earlier, the Marine Mammal Commission cautioned
that it would threaten “the precautionary burden

of proof that has been the hallmark of the Marine
Mammal Protection Act since its inception in 1972.”726

The fact is we know far too little about marine mam-
mal hearing, behavior, and ecology to set any standard
or apply any number with confidence. “The problem
in determining the biological significance of marine
mammal responses,” a National Research Council
report observed in early 2005, “is that often we do not
know them when we see them.”?” How does one know
when a powerful noise source has compromised a
whale’s ability to detect predators, or separated it from
its calves, when that whale is underwater or 10 miles
away? What does it mean for a humpback whale to
change its song patterns, or for a sperm whale to alter
the way it dives? Getting to the bottom of these
questions will take years—even decades.

In the meantime, regulators would do well to take
a conservative approach. Several years ago it was
thought that auditory impacts, particularly the
damage sound can do to the fine hair cells of the inner
ear, marked the threshold for injury in marine mam-
mals.?® We have since seen a growing number of in-
stances of severe non-auditory injury, strandings, and
death, based apparently on levels of exposure below
those that are assumed to cause hearing loss. To ignore
this information, or to proceed in the development of
criteria that address only one form of potential harm
while ignoring or denigrating the evidence of others,
is a certain prescription for confusion and failure.

As a matter of sound environmental policy, we rec-
ommend that any standard proposed by the wildlife
agencies or by Congress for “Level B” harassment
meet the following three tests.

1. The standard must protect marine mammails in the
most vulnerable situations. It must therefore address
the dangerous behavioral responses that experts
believe may play a role in strandings and mortality
events; the plight of acutely sensitive species such as
harbor porpoises, which react dramatically to even
relatively low levels of sound; the potential for noise
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to undermine foraging and other essential behaviors
in subtle but incrementally serious ways; the long-
term effects of stress; and the particular needs of
threatened and endangered populations, such as the
western gray whale, for which a maximum exposure
level of 120 decibels was recently recommended.?®

2, The standard must ensure that major noise-producing
activities remain inside the reguiatory system. Any com-
promise in the review of activities that clearly threaten
marine mammals—such as military active sonar, seismic
surveys, and commercial shipping—would fail the

MMPA'’s fundamental goal of protecting these species.

3. The standard must allow the wildlife agencies to
manage populations for cumulative impacts. A more com-
prehensive approach to the problem is impossible if the
threshold for regulatory concern is set too high. In set-
ting standards, agencies should distinguish between

a sound’s potential for adverse impact (the threshold)
and the degree of significance that impact could have.

The stakes for marine mammal protection could
not be greater. Unless the standards the agencies set
are responsibly cautious and comprehensive, much of
the problem will remain outside the law: unmitigated,
unmonitored, and unknown.

Recommendations

> Any threshold standard proposed for behavioral
“harassment” under the MMPA should protect the
species most vulnerable to noise, ensure that major
noise-producing activities remain inside the regulatory
system, and enable wildlife agencies to manage
populations for cumulative impacts.

> NMFES should clarify the meaning of “negligible
impact,” so that it may serve the protective role that
Congress intended.

SMALL DECISIONS: ADDRESSING CUMULATIVE
IMPACTS

Environmental damage does not happen in a vacuum.
New housing developments cut into the same
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wetlands as the roads built to accommodate them.
Exhaust from your car mixes with the exhaust from
the cars of your neighbors, adding to global warming,
Many environmental concerns cannot be isolated be-
cause they are part of a complex web of relationships.
Yet decisions about how to produce cars, houses, and
roads are frequently made as though nothing else were
happening in the world. For decades, groups like NRDC
have expressed concern about the phenomenon of “seg-
mentation”: the tendency of regulators to limit their
view to the activity at hand, or sometimes even to just
one phase of an activity, and overlook the suite of im-
pacts and encroachments that are bearing down on a
resource. Two panels that recently assessed the state of
the oceans, the Pew Oceans Commission and the U.S.
Commission on Ocean Policy, lamented the lack of eco-
system management across a range of marine issues.®

For a problem as sweeping and complex as under-
sea noise, the goal surely must be to reconcile the need
for project-by-project review with the necessity of broad,
cumulative, long-range planning. By such a standard,
ocean noise has not been addressed successfully.

The activities that typically come before the National
Marine Fisheries Service for review are transient and
limited in range, often involving a single source. A
researcher wants to investigate an unusual feature on
the ocean floor, or an agency plans to do some under-
water construction. The agency’s analysis in such cases
tends to be qualitative. [t lays out, through modeling,
the number of times each species of animal would
be expected to undergo some significant behavioral
effect—and then concludes in summary that the im-
pacts will be negligible.! In 10 years, NMFS has never
concluded that a noise-producing activity would have
more than a negligible impact on marine mammals.

To be sure, this track record has something to do
with the basic empirical difficulty of determining
when a population-level impact might occur. But it
has also to do with the fragmentation of the permitting
process, which relieves pressure on the regulators to
consider a broader set of impacts. Technically, NMFES,
like all federal agencies, is required to take cumulative
effects into account in any environmental review it

prepares.3? In practice, however, the basic information
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it needs is lacking, the underlying biology is undevel-
oped, and the resources aren’t available to fill in the gaps.

The current situation at NMFS may exemplify what
the ecologist William Odum called “the tyranny of
small decisions.” The agency’s policy on ocean noise
has been fragmented into many discrete, seemingly
independent policies, in such a way that the big
picture is lost.3 Not only is risk assessed on a project-
by-project basis, but so are measures to reduce risk.
The narrow scope of most permitting decisions
accounts at least in part for the agency’s emphasis on
operational schemes like “safety zones” and “ramp-
up” (described in Chapter 2), which can be imposed
on individual activities with relative ease but at best
alleviate only part of the problem. The only area in
which NMFS (to its credit) has begun to seek broader
solutions is commercial shipping.3 But to make
serious progress on the issue of ocean noise will
require economies of scale.

One way the agency can broaden its perspective is
by looking at certain activities programmatically, so
that, instead of considering, one by one, each Navy
sonar exercise that takes place off North Carolina (for
example), it would first consider the gross impacts that
all exercises in that area are having. In fact, the Fisheries
Service seems ready to move in this direction. Under
the MMPA, it has the power to issue regulations of a
categorical nature, either at the request of applicants or
on its own initiative, that reach beyond the individual
operation to a wider class of activity.3 Last November,
NMES said it would prepare a programmatic analysis
of oil-and-gas surveys in the Gulf of Mexico; very soon
it may be reviewing a programmatic application from
the National Science Foundation for that group’s air-
gun use.? From the standpoint of efficiency alone, it
should be obvious why programmatic review would
appeal to a burdened agency.

Indeed, the interest in a comprehensive approach
to noise is so strong in certain quarters that some have
called for programmatic review beyond what existing
law can provide. It has been suggested, for example,
that the system should focus directly on marine mam-
mal populations, so that all impacts on (say) California
gray whales from noise, toxics, fishing, climate change,
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Fin whales (Balaenoptera physalus),
seen here surfacing in Baja
California, Mexico, are among the
fastest cetaceans and can sustain
speeds of nearly 60 miles per hour.
They can reach depths of 750 feet
with ease and remain underwater
for up to 15 minutes.

and a parade of other threats would be regulated in
one process, much as marine mammal by-catch in
fisheries is regulated today.®” But there are serious
drawbacks to this approach. Most populations of
marine mammals off our coasts are not well defined;
most impacts of sound are extremely difficult to
monitor and assess; the rights to produce noise in
beleaguered areas may be hard to apportion; and the
sheer breadth of activities to be accounted for would
make any analysis a matter of guesswork. It will be
years before such a system could be viable. The more
productive course for now is to continue to focus on
specific activities, but on a broader scale.

For NRDC, the critical thing is that this new class
of review do more than add efficiency to an under-
funded process—that it actually serve as a better
vehicle for assessing and reducing the cumulative
effects of noise. Making such a process meaningful for
the environment requires genuine commitment from
an agency, and in the past, and in other arenas, federal
agencies have not always been as committed as one
would desire. Much has been written about the
successes and failures of programmatic assessment
under the National Environmental Policy Act, often
called the Magna Carta of environmental law. Its
regulations expressly allow for the tiering of reviews
from general to specific, but, too often, “tiering” has
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been used as a device for hiding the ball and deferring

analysis until key decisions on a project have been
made.

For its part, the Fisheries Service should be careful
in defining the scope of review. Mitigation decisions
such as geographical restrictions and source-based
engineering should be made up front, as they arise,
when the options before the agency are widest, and
not deferred until all possible data about impacts are
in. And public participation should be guaranteed
through every stage of assessment. It does not bode
well that in its review of the Navy’s LFA system,
arguably the first programmatic action that has come
before it, the agency deferred its decisions about
specific sites from the open comment period to a
closed-door process in which neither the public nor
the wider scientific community had a say.

Properly applied, what might programmatic review
make possible?

First, it could help us learn more about where
marine animals are. As early as 1994, commentators
urged NMES to undertake basic research on the
marine mammal populations off our coasts most likely
to bear the brunt of industrial noise.* Not only is this
information essential to any informed policy, it is also
required to fulfill the agency’s duty under the law to
reduce impacts to the lowest practicable level. (Indeed,

FLIP NiCKLIN/MINDEN PICTURES
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as one court has noted, NMFS is obliged to consider
alternative sites as a potential means of reducing
impacts.)*! But even in well-trafficked parts of the
ocean, the intelligence on many species—their dis-
tribution, their abundance, and the size and structure
of their populations—is meager. For lack of better
information, populations of marine mammals are
frequently defined in terms of geography, not biology,
meaning, for example, that Cuvier’s beaked whales off
the west coast of the United States are not broken down
into smaller, local units but are treated collectively
as part of one vast northeast Pacific stock.#? Program-
matic review can serve as a lever for obtaining popu-
lation data in key areas, as has been done for sperm
whales in the Gulf of Mexico (though, notably, not for
beaked whales and endangered species in the Navy's
LFA operating areas in the western Pacific). And it can
help advance modeling on both the habitat preferences
of sensitive species and on noise levels in vulnerable
areas.® ldentifying and cooling off acoustic “hotspots”
should become a central goal of the permitting process.
Second, programmatic review can aid in monitoring
the effects of noise in heavily used areas. Under current
law, monitoring and reporting are required of every
activity that gets a permit.#* According to experts, this
should mean that monitoring plans are designed to con-
firm the assumptions on which the permit was granted.*
But when NMFS says that a noise producer must moni-
tor for impacts, it usually expects only a view tfrom the
bridge: how many animals were spotted within the
satety zone, how many times was the system shut
down, and the like. The reports that come back tell
little about what marine mammals and other species
actually experienced, and what information they do
contain isn’t compiled across activities in a way that
might produce a common field of knowledge.
Economies of scale can make for better monitoring.
A set of full-fledged, long-term plans should be put
in place both for the seismic industry in the Gulf of
Mexico, which is currently under programmatic eval-
uation, and for naval operations areas, which gener-
ally are not. As part of those plans, the agency should
set clear, conservalive, observable limits that would

trigger a reopening of permits and additional review if
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exceeded. (Providing triggers for review is standard
in many other areas of environmental management.)*
Finally, NMEFS should use programmatic review
and other mechanisms at their disposal to encourage
new technology. The Navy and oil-and-gas industry
have put money into improving monitoring devices
such as hydrophones and whale-finding sonar, and
no doubt their interest can be credited in part to the
emphasis that the agency has placed on safety zones.
Beyond this, however, is a battery of solutions for
ships, seismic, and sonar that has only begun to be
explored. Spread over time and over multiple projects,
research and development becomes a feasible enter-
prise. For seismic exploration, the agency’s first step
might be to hold a workshop, along the lines of its
2004 shipping symposium, focusing on mitigation. For
shipping, NMFS should actively pursue the course it
chartered last year, and the Navy, whose powers of
submarine detection stand to benefit from a quieter
ocean, should commit resources to the process. The
sooner we establish the terms of mitigation, the greater
our ability to ease the economic burdens of compli-
ance——and the less likely we will see an environmental
train wreck in the future.

Recommendations

» NMFS should engage where appropriate in pro-
grammatic environmental reviews for noise-producing
activities, taking care to make threshold mitigation
decisions early in the process and to allow public
participation through all stages of the process, as the
law requires.

» The wildlife agencies should use programmatic review
and other means to develop economies of scale in

monitoring, mitigation, and basic population research.

» Congress should increase NMES’ budget for per-
mitting under the Marine Mammal Protection Act by
at least $1 million per year.

CARROTS AND STICKS: ENFORCING THE LAW
It is a commonplace that the law is only as strong as
the will to enforce it. Even the best-conceived, best-
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A pod of orcas mills in the shallows
while a Navy ship sweeps Haro
Strait, Washington, with mid-
frequency sonar. The orcas are
from a population that the govern-
ment has proposed listing under
the Endangered Species Act.

intentioned legislation is bound to fail if activities
don’t make it through the door and into the regulatory
process, and if violators aren’t held accountable. For

a number of reasons, by no means entirely the fault of
the agency, NMFS’ enforcement of the law on ocean
noise has been uneven.

In some respects, enforcement of the law has been
paradoxical. Shipping, considered one of the leading
noise polluters on a global scale, is also the least regu-
lated, while a comparative lightweight, scientific
research, is far more strictly scrutinized. Since 1994,
the National Marine Fisheries Service has repeatedly
reviewed permit applications from oceanographers
and marine biologists seeking to generate undersea
noise in the course of their research, but not one from
the countless supertankers and cargo ships rumbling-
in and out of our ports.

If a petroleum company fails to obtain a permit
under the MMPA, as Conoco-Phillips recently did
for a survey in the species-rich Gulf of Alaska, NMFS
generally doesn’t flex its regulatory muscle to bring
it into compliance.®® In fact, dozens of oil-and-gas
surveys have taken place over the last decade off
Alaska, but only five by NRDC’s count have been
permitted; and in the Gulf of Mexico surveys continue
to take place without authorization.*? Lack of adequate
funding for enforcement is partly to blame. Still, it is
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possible that the situation would improve across the

board if the agency were to show its mettle in an indi-
vidual case.

The case of active sonar is perhaps most troubling,
if only because its impacts on marine mammals are
most clear. It cannot be fairly said that the Navy will
not engage in any environmental review. Sometimes
the Pentagon will prepare an “overseas environmental
assessment,” a closed-door analysis conducted under
the terms of a presidential order; yet it seldom
undertakes the public environmental review that the
National Environmental Policy Act, our flagship
environmental law, requires. On occasion, it will
consult with NMFS about the risks an exercise may
pose for endangered species; the problem is that it has
shown itself willing to withdraw from the process if
the agency starts asking questions.5? And, absent the
threat of litigation, the Navy historically has not
sought to comply with the Marine Mammal Protection
Act on its sonar exercises, tests, or trials—even of mid-
frequency sonar systems that have repeatedly been
linked to mass strandings of whales. The initial
challenge for any meaningful management of active
sonar is to involve the Navy in a publicly accountable
process, and, as this report goes to press, there are
some indications that the Navy may be moving
toward participation.5! For its part, NMFS has

CENTER FOR WHALE RESEARCH
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attempted to draw the Navy into the regulatory
process through softer means, but it is unclear whether
its approach will succeed in encouraging full
compliance with the law.

By the same token, NMFS has never pursued
an enforcement action after the fact for any noise-
producing activity, not even in the best-documented
cases. In one incident, a Navy ship conducting a
“swept channel” sonar exercise just off the Washington
state coast was reported to cause scores of orcas and
harbor porpoises to panic and flee. The orcas were
part of a well-studied population; their panic was
independently witnessed by a number of research
biologists and whale-watch operators, and had actu-
ally been filmed by a team of scientists whose research
post overlooked the shore; the sound of the sonar,
an intense, reverberant, mid-frequency screech, was
recorded on hydrophones as the ship passed through 3
But the agency did not seek penalties for the Navy’s
violation of the Marine Mammal Protection Act.> A
bill introduced in Congress in 2005 would raise the
civil and criminal penalties for violating the MMPA,
but in the wake of the Washington state incident and
other events, one has to question whether NMFS
would ever seek enforcement against the Navy or
another major noise producer.>

The integrity of any environmental review depends
in part on the ability of the government to exercise
independent judgment, free from internal pressures.
In some cases, however, the close relationship between
NMES and a permit applicant can raise concerns
about whether NMFS is maintaining the good-faith
objectivity that the law requires. For example, in the
most prominent regulatory application filed to date
on ocean noise—the Navy’s application for a permit
to deploy LFA sonar around the globe—the record
indicates that the two agencies communicated on a
daily basis and that NMFS’ final decision was “jointly
written.”3 When formal consultations on endangered
species began in earnest in January 2001, the Navy’s
consullant submitted a detailed outline for NMFS to
follow in achieving what was presented as the two
agencies’ common goal: supporting approval of the

Navy’s application.’6 The result, in that precedent-
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setting case, is that the agency’s decision—and its
underlying conclusion that the process could be “a
model of the precautionary approach”—appears not
to have been the product of the arm’s-length regula-
tory process essential to the independent enforcement
of law.>

Why hasn’t NMFS ever compelled the Navy to
obtain a permit for its mid-frequency exercises, or
required an oil-and-gas company to receive authori-
zation before conducting a seismic survey?

At least part of the problem is governance. The
Office of Protected Resources, the small bureau with
jurisdiction over most marine mammals, is situated
within the Fisheries Service and the U.S. Department
of Commerce, two agencies for which environmental
protection is not always the primary mission; and
some of the most powerful players in the country,
starting with the Department of Defense, have
compelling interests in the outcome of its decisions.

Managers have privately worked to persuade the
Navy to comply with the law—and, of course, many
in the Navy are committed to its ideal of environ-
mental stewardship.5® Unfortunately, there have been
too many cases, even when a regulatory process has
gotten underway, where the Navy has made it diffi-
cult, if not impossible, for NMFS to do its job. For
example, a Navy program known as LWAD (for
“Littoral Warfare Advanced Development”}, which
tested experimental sonar systems off our shores,
developed a pattern of opening its endangered species
consultations at the last possible moment, sometimes
the very day before a ship was due to set sail, leaving
NMES either to approve those tests without adequate
review or to force their cancellation.

And the Navy has shown its willingness to with-
draw from review altogether if regulatory pressure
becomes uncomfortable. When the wildlife agency
asked the Navy for more information about a mass
stranding off the U.S. Virgin Islands—the strandings
having occurred as the Navy began a nearby exercise,
the government of the Virgin Islands having reported
hearing sonar in the water—the Navy’s response was
to end consultation on the exercise.® (It appeared to
do the same with its LWAD program, after a regional
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office refused to rubber-stamp a consultation there.)é!
For even the most conscientious manager, holding one
of the strongest institutions in the government account-
able cannot be an easy thing.62

But part of the problem is that the agency has tied
its own hands. To judge from its record, NMFS appears
to have taken the position that it cannot act preemptively
to keep a violation of the Marine Mammal Protection
Act from occurring. Yet Congress has given it broad
authority to enforce the Act.$3 NMFS could seek an
injunction against a would-be polluter, so long as it is
consistent with the law’s objective of protecting and
conserving marine mammals.® It could inform pol-
luters, like the oil companies that shoot without
permits in Alaska, that it will bring an enforcement
action if they proceed, and could seek penalties after
the fact even if outside experts haven’t videotaped
the results.®> And it could unilaterally adopt rules and
regulations to govern harmful activities, such as sonar
exercises, regardless of whether an applicant steps
through the door.¢¢ When it comes to ocean noise,
there is no significant legal obstacle we can see to
improved enforcement of the law.

The consequences of letting things pass are serious.
Activities go unregulated, resources are committed
before mitigation can be planned, and marine life
suffers. Congress should add a “citizen-suit” provision
to the Act, which would empower the public to do
what, in some cases, NMFS will not. More funda-
mentally, however, the wildlife agencies should use
the authority they have been delegated and bring
greater rationality and equity to the management of
ocean noise.

Recommendations

> In addition to increasing funding for agency enforce-
ment, Congress should add a “citizen-suit” provision
to the MMPA, allowing for judicial oversight over
private activities that would harm marine mammals
without authorization.

» NMFS should adopt process guidelines to ensure
that an arm’s-length relationship is maintained with
prospective permittees.
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» NMFS should exercise the enforcement authority
delegated by Congress under the Act to bring clearly
harmful activities into the regulatory system.

THE ROLE OF RESEARCH: CHARTING A NATIONAL
PROGRAM

Ocean noise is an issue on the frontiers of science. To
understand how whales are affected, investigators not
only have had to conduct new studies, they also have
had to invent new technologies for monitoring species
in the wild. The developing record on strandings alone
has involved experts from fields as diverse as diver
physiology, veterinary pathology, and marine bio-
acoustics, and their findings have begun to unsettle
long-held beliefs about how marine mammals
function. All of this helps make ocean noise a chal-
lenging area of study, one that requires both substan-
tial and reliable sources of funding and considerable
amounts of time.

To help meet these needs, NRDC recommends that
Congress create a federal program for coordinating
research. The idea of a national ocean noise research
program has been endorsed now by a number of
scientists and scientific bodies, including a National
Research Council panel, and there are several good
reasons to support it.5 A centralized program would
be better suited both to pool money for costly work
and to guarantee funding beyond the veil of uncer-
tainty that marks the annual budget cycle for most
agencies. And it could address issues that would
otherwise fall through the cracks between the mission-
oriented studies that most agencies undertake.

A national research program could also allow for
greater diversity and independence of funding—an
important consideration in a field dominated by a
single source. As it stands, the U.S. Navy sponsors
fully 70 percent of the research on ocean noise in
the United States and 50 percent of all such research
worldwide.® Its budget for noise began to expand in
the mid-1990s in response to threats of litigation. By
2006, the budget is expected to top $16 million.&?

Unfortunately, that level of funding, valuable as it
has been, can create the appearance of conflict of interest
and undermine public confidence in the science. A
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similar observation was made in 2000 by a National
Research Council panel on noise. “Sponsors of
research need to be aware,” the panel said, “that
studies funded and led by one special interest are
vulnerable to concerns about conflict of interest. For
example, research on the effects of smoking funded
by [the National Institutes of Health] is likely to be

perceived to be more objective than research con-

The National Fish and Wildlife Foundation shall estab-
lish a national ocean noise pollution research endow-
ment fund, to be used by the Foundation to support
research and management programs that contribute
to the understanding, evaluation, mitigation, or man-
agement of the effects of ocean noise on marine
species, including marine mammals and fish.

The Foundation shall form, within 90 days of the
establishment of the endowment fund, a council of
advisors for the administration of the endowment fund.
Such council shall consist of persons knowledgeable
in the science and policy of marine acoustic pollution
and shall include among its members one representa-
tive appointed by the National Marine Fisheries Service,
one representative appointed by the Marine Mammal
Commission, and representatives from the scientific
community and from nongovernmental conservation or
wildlife protection organizations. The councif shall
identify funding priorities, review and select proposals,
and evaluate projects that are supported by the endow-
ment fund.

It is the intent of Congress that in making expendi-
tures from the endowment fund, the Foundation should
give priority to funding projects on marine noise pollution
that the council determines will address {for example):
B causal mechanisms for mass strandings and observed
traumas in beaked whales and other cetaceans;

» the development of models to predict population-level
consequences of anthropogenic sounds;

» subtle changes in marine mammal behavior, such

as those related to masking, caused by anthropogenic
sounds;

b the development of noise-induced stress indicators
in marine mammals, fish, and other marine life; and

» the development of methods for siting noise-generating
activities with the purpose of reducing impacts on the
marine environment.

From § 402 of the National Oceans Protection Act, a bill intro-
duced in Congress in June 2005
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ducted by the tobacco industry.””® Maintaining confi-
dence in ocean noise research, both inside and outside
the scientific community, is vital to its future support.

In the field of marine mammal science, some have
taken comfort in the notion that the Navy’s research
arm, the Office of Naval Research (ONR), is walled
off from the rest of the Navy.” Yet this comfort is mis-
placed. On at least one occasion, ONR placed a “pretty
scorching phone call” to a researcher who took a public
position critical of the Navy’s position on sonar, after
naval operations interceded and told ONR that the
researcher’s comments were “out of the box.”72 (The
researcher and his colleagues had submitted several
pages of technical comments to the Fisheries Service,
which was in the process of assessing the environ-
mental impacts of a Navy sonar system.)” In any case,
much of the Navy’s new funding for noise does not
derive from its basic science office. By 2006, more than
$6 million for acoustics research, about 40 percent of
the total, is expected to come each year from the Chief
of Naval Operations.” Other fields of science have
recognized the potential for conflict when stakeholders
on an issue provide so much of the funds.”

Abill introduced into Congress in 2005 would
establish a targeted ocean noise research fund within
the National Fish and Wildlife Foundation, a non-
profit created by Congress to leverage partnerships
between the private and public sectors.” The Foun-
dation could serve as a base for a national program
that pools money, enables multi-year projects,
increases funding independence, and provides for
transparency and public participation in an area that
needs both.

No one should expect results overnight. Often, as
in other areas of science, the findings of one study only
raises questions that more work is needed to resolve.
In 1997, for example, as part of a Navy research pro-
gram on the impacts of low-frequency sonar, a group
of biologists spent several weeks off the coast of Kaua'i
investigating whether sonar could affect the singing
(and, by implication, the breeding) of endangered
humpback whales. The study showed that some of
the whales did indeed alter their singing, but scientists
came to vastly different conclusions about the signifi-
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cance of the impact. Years later the community con-
tinues to disagree over what the study proves.””

The fact is that getting to the bottom of the
behavioral impacts of ocean noise, which may in
the end prove more serious than strandings, is an
inordinately difficult task that could take decades.
Definitive information may not be available until
long after critical decisions about sonar, shipping,
and offshore development are made. This is not to
denigrate the scientific method, of course, but to
recognize the deliberateness of its speed. Protective
measures cannot wait for scientific certainty. Given
what is at stake for marine animals, it is vital that any
large-scale research program commit a substantial
portion of its budget, at the outset, to developing and
improving the mitigation tools discussed in this
report. The one indispensable goal of research is that it
produce real benefits for the ocean.
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There is no question that scientific research is
integral to any future solution to the problem of
undersea noise. Knowing why some sources cause
whales to strand could hold the key to preventing
mortalities in the future; knowing where beaked
whales and other species are likely to be found would
better enable us to avoid them. Creating a national
research program could bring us closer to the answers.

Recommendation

b Congress should establish a National Ocean Noise
Research Program through the National Fish and
Wildlife Foundation, or similar institution, allowing
for coordination, reliability, and independence of
funding. A substantial portion of the budget should be
expressly dedicated to improving and expanding
mitigation measures.



CHAPTER 4

NOISE WITHOUT BORDERS:

1H
RESPONSE

t is in the nature of pollution to disrespect borders
E and ocean noise pollution is no exception. Indeed,
one can think of few forms of pollution that are more
transnational. Some of the sounds described in this
report can travel hundreds of miles underwater at
intensities strong enough to affect marine life. Many
of the species they affect are migratory, and many of
the activities that generate the noise cross boundaries
or take place on the high seas, in a gray zone of mari-
time jurisdiction. As an environmental problem, the
extent of undersea noise is global, its sources and
influence spanning virtually every region of the world.

The case of the California gray whale is illustrative.
Each winter, thousands of these giants traverse the
Gulf of Alaska and ply the coasts of British Columbia,
Washington, Oregon, and California on their way to
Baja, Mexico, their southern breeding grounds. In legal
terms, that means they pass through the waters of at
least three sovereign states and in and out of the terri-
torial sea.! How can one country adequately protect a
creature so unconstrained by human boundaries and
from a form of pollution that itself could emanate from
many miles away?

Fortunately, as scientific and public consensus has
crystallized around ocean noise, so has international
recognition that the strategy for addressing it must be
as global as the problem. In 2004, several prominent
multinational institutions addressed the issue and urged
joint steps for its reduction. The European Parliament,
for example, called for “moratoritums and restrictions on

the use of high-intensity active sonars” by its 25 mem-
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ber states.? Sixteen countries that border the Mediter-
ranean and Black Seas called for “a common set of
guidelines” to reduce noise pollution in those waters.?
The World Conservation Congress of the [IUCN, one of
the world’s leading bodies for conservation policy,
urged its member states to work through the United
Nations and within multilateral agreements for the
control of undersea noise.* And the Scientific Committee
of the International Whaling Commission recom-
mended that countries cooperate to monitor ocean
noise levels and to develop basin-scale noise limits.*
These actions reflect an emerging consensus that the

~ problem of ocean noise must be addressed promptly

and multilaterally, as well as by states acting alone.
The question is how best to accomplish the task.
Some have suggested that a new agreement specific
to ocean noise may be necessary, analogous to those
that have been put in place for other forms of trans-
boundary pollution, if only to vest some international
authority with the power to advance the issue.® Others
hold that the universe of existing instruments provides
all the authority that is needed for coordinating efforts
among states.” And if you side with the latter, or
believe that some action within existing bodies is
prerequisite to any specific agreement on noise, the
question remains which instruments are most suitable.
Should you work with those that aim to regulate pol-
lution or with those whose mission is to protect sensi-
tive marine species and habitats? Should you seek action
on a regional level, perhaps through the network of
regional seas agreements that are facilitated by the
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EXCERPT FROM EUROPEAN PARLIAMENT RESOLUTION .

Whereas a growing body of research, including evidence published by 18 European scientists in Nature (October 9,
2003), confirm that the very loud sounds produced by high-intensity active naval sonars pose a significant threat to
marine mammals, fish, and other ocean wildlife...

The European Parliament

(2) Calls on the Member States to actively pursue, in the framework of NATO and other international organisations, the
adoption of moratoriums and restrictions on the use of high-intensity active sonars in naval operations and the
development of alternative technologies;

(3) Calls on the Member States to immediately restrict the use of high-intensity active naval sonars in waters falling
under their jurisdiction; [and]

(6) Calls on the [European] Commission and the Member States to set up a Multinational Task Force to develop inter-
national agreements regulating noise levels in the world's oceans, with a view to regulating and limiting the adverse
impact of anthropogenic sonars on marine mammals and fish.

From the European Parliament Resolution on the Environmental Effects of High-Intensity Active Naval Sonar (2004)

United Nations, or within global conventions like having been ratified by almost 150 countries (though
the ones that presently improve the lot of biological not the United States), represents the will of the vast
diversity or migratory species? majority of the peoples of the world.? Importantly, the
The international community has not yet settled on Law of the Sea defines the term “pollution” in a way
a single best approach to addressing ocean noise and that brings anthropogenic noise within its scope: as
may never do so. “the introduction by man, directly or indirectly, of
There is, in fact, no silver bullet. Binding global substances or energy into the marine environment.”10
mandates may seem like a panacea, but none is likely As many have noted, the reference to energy plainly
to be adopted any time soon, and efforts spent advo- subsumes harmful noise, both as a matter of treaty
cating for them may be better spent on voluntary interpretation and as a matter of physics.! Under
guidelines more likely to influence behavior in the the Convention, all forms of pollution are subject
short term. Regional seas agreements are well set up to multilateral action, and countries are obligated to
to promote geographical mitigations, especially in work together on rules for their prevention, reduction,
marine protected areas, and could play an important and control.2
role in defining “best practices” through voluntary For many pollutants, it remains to be seen how this
guidelines, though they are unlikely to drive develop- duty will be implemented. For ocean noise, options
ment of new control technologies. For now, we will range from the direct, comprehensive control that a
treat these options as complementary strategies, all federal system like the European Union can exercise;
of which should be pressed into service as we work to the guidelines or regulations that specialized bodies
toward a worldwide solution. such as the North Atlantic Treaty Organization (NATO)
and the International Maritime Organization (IMO)
THE MULTILATERAL APPROACH can propose for certain activities; to the coordination
In 1982, after years of conferences, workshops, and that regional agreements can bring, particularly to
negotiation, the United Nations agreed upon a docu- matters of habitat protection.
ment that many have hoped will serve as a constitu- The prospect of binding multinational legislation is
tion for the oceans: the Convention on the Law of the most alive in Europe. In calling for restrictions on
Sea .’ The convention is the most far-reaching treaty active sonar in 2004, the European Parliament, the
yet devised for the global marine environment and, CONTINUED ON PAGE 59
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TABLE 4.1

international Conventions, Agreements, and Treaties with Relevance to Ocean Noise
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Mechanism(s) for

Extent of action

Agreement Full name Coverage addressing undersea taken on noise, U.S. a party?
noise todate
Abidjan Convention for Co- Regional: Marine Provisions for the pre- None No
Convention Operation in the Pro- areas within the vention and reduction
tection and Develop- national jurisdictions of pollution, including
ment of the Marine of contracting parties energy; for the con-
and Coastal Environ- in Western and servation of marine
ment of the West Central Africa resources; and for the
and Central African preparation of environ-
Region. Established mental impact assess-
under UNEP Regionatl ments. Art. 4, 8, 11,
Seas Programme. 13(2}.
ACCOBAMS Agreement on the Regional: The Black Provisions for the Significant: Develop- No
Conservation of Sea, Mediterannean reguiation of pollution; ment of guidelines on
Cetaceans of the Sea and Contiguous for the management noise-producing activi-
Black Sea, Medi- Atlantic Area of human-cetacean ties and passage of
terannean Sea and interactions; for the resolution recognizing
Contiguous Atlantic management of noise as pollution and
Area. Established cetacean habitat; and urging reduction of
under CMS. for the preparation of noise in sensitive
environmental impact habitats
assessments. Art. 2;
Annex 2.
Antarctic Treaty Antarctic Treaty and Regional: Antarctic Provisions for compre- Limited: Consideration Yes
1991 Protocol on waters hensive ecosystem of noise within the
Environmental protection and prohibi- Antarctic Treaty
Protection tions on the taking or Consultative Forum
harmful interference and by the Scientific
with any mammal, Committee on
except by permit. Antarctic Research
1991 Protocol on
Environmental
Protection, Art. 3 and
Annexes 1-2, 4, 5.
ASCOBANS Agreement on the Regional: Marine Provision for the pre- Significant: Resolution No
Conservation of Smali environment of the vention of significant urging parties to
Cetaceans of the Baltic and North Seas disturbance of small reduce the impact of
Baltic and North Seas. cetaceans, "especially noise on cetaceans
Established under of an acoustic from specified activi-
CMS. nature.” Annex at 1. ties through the adop-
tion of mitigation
measures
Barcelona Convention for the Regional: Marine Provisions for the pre- Limited: The Offshore No
Convention Protection of the environment of the vention and reduction Protocol, not yet in
Marine Environment Mediterranean Sea of poflution, including force, would require
and Coastal Region of energy; for the con- environmentat review
the Mediterranean. servation of threat- of seismic surveys
Established under ened species and
UNEP Regional Seas their habitat; and for
Programme. the preparation of
environmental impact
assessments. Art. 4,
7, 10.
Bern Convention Bern Convention on Regional: Wild flora Provisions for the None No

the Conservation of
European Wildlife and
Natural Habitats

and fauna of Europe

conservation of
marine species and
their habitat, including
especially vuinerable
migratory species. Art.
1-10.

56



NATURAL RESOURCES DEFENSE COUNCIL

TABLE 4.1 (continued)

International Conventions, Agreements, and Treaties with Relevance to Ocean Noise
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Mechanism(s) for

Extent of action

Agreement Full name Coverage addressing undersea taken on noise, U.S. a party?
noise todate
Bonn Convention Convention on the Global: Terrestrial, Provisions for the Limited: Some No
(CMS) Conservation of marine and avian conservation of documents express
Migratory Species of migratory species migratory species, concern about the
Wild Animals throughout their especially species possible negative
ranges listed as endangered. impacts to migratory
Art. 3. species of emissions
of noise
CBD Convention on Global: The Provisions for the Limited: General No
Biological Diversity conservation of conservation of mention of noise
biodiversity species and habitat, pollution in a recent
and for the meeting report from
preparation of the Ad-hoc Open
environmental impact Ended Working Group
assessments. Art. 8, on Protected Areas
14.
CCAMLR Convention on the Regional: The Provisions for the None Yes
Conservation of conservation of conservation of
Antarctic Marine Living | Antarctic marine living marine resources and
Resources. resources ecosystems. Art. 2, 9.
Established under
UNEP Regional Seas
Programme.
European Union Council Directive Regional: The con- Provisions for the Limited: the Council of | No
Habitats Directive | 92/43/EEC of 21 May | servation of natural protection of species the European Union
1992 on the con- habitats and wild and the management has stressed the
servation of natural fauna and flora in- of key habitat. importance of con-
habitats and of wild Europe Art. 3-16. sidering underwater
fauna noise as a source of
pollution
Helsinki Convention on the Regional: The Baltic Provisions for the None No
Convention Protection of the Sea prevention and
Marine Environment of reduction of pollution,
the Baltic Sea Area. including energy; for
Established under the conservation of
UNEP Regional Seas natural habitats and
Programme. biological diversity;
and for the prepara-
tion of environmental
impact assessments.
Art. 3,7,9,12, 15;
Annex Vi,
ICRW International Global: The Provisions for the Significant: Scientific Yes

Convention on the
Regulation of Whaling

conservation of whale
stocks

conservation of whale
stocks, though its
mandate to address
environmental threats
to cetaceans is
disputed. Art. 4, 5.

Committee has placed
noise on its standing
agenda and expressed
serious concerns
about harm to
popuiations of whales
from noise.
Resolutions passed by
the Commission urge
action to reduce noise
in sensitive whale
habitat.
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TABLE 4.1 (continued)

International Conventions, Agreements, and Treaties with Relevance to Ocean Noise
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Mechanism(s) for

Extent of action

Agreement Full name Coverage addressing undersea taken on noise, U.S. a party?
noise todate
IMO Convention International Maritime Global; The Authority to issue Limited: Resolution Yes
Organization coordination of regulations and naming noise as one
Convention matters concerning guidelines concerning operational poliutant
maritime safety and maritime safety, the of shipping to
efficiency of navigation | prevention and control consider in the
of marine pollution identification and
from ships and other designation of
matters concerning Particularly Sensitive
the effect of shipping Sea Areas (PSSAs).
on the marine Res. A.927(22), Annex
environment. Art. 15. 2 at Para. 2.2.
MARPOL International Global: The protection Options limited None Yes, except
Convention for the of the marine environ- because agreement has not
Prevention of Pollution ment from pollution covers "pollution™ by ratified
from Ships from ships substances, not Annexes IV
energy. or Vi
Nairobi Convention for the Regional: Marine Provisions for the None No
Convention Protection, Manage- areas within the prevention and
ment, and Develop- . national jurisdictions reduction of pollution,
ment of the Marine of contracting parties including energy; for
and Coastal Environ- in Eastern Africa the protection of
ment of the Eastern marine resources; and
African Region. Estab- for the preparation of
fished under UNEP environmental impact
Regional Seas assessments. Art. 4,
Programme. 8, 10, 13(2).
OSPAR Convention for the Regional: The Provisions for the Limited: Recognition No
Protection of the conservation of the prevention and of noise as a poten-
Marine Environment of | marine environment of | reduction of poliution, tially dangerous effect
the Northeast Atlantic. | the Northeast Atlantic including energy; and of human activity that
Established under for the protection of may need to be
UNEP Regional Seas ecosystems and regulated in MPAs,
Programme. biological diversity and preparation of a
from the adverse comprehensive over-
effects of human view of the impacts of
activities. Art. 2, 5; noise on the marine
Annex V. environment
SOLAS International Global: The specifi- Provisions for None Yes
Convention for the cation of minimum standards of ship
Safety of Life at Sea standards for the design, though
construction, equip- perhaps limited by
ment and operation of treaty's scope.
ships, to advance
human safety
UNCLOS United Nations Global: All matters Provisions for the Limited: Consuitative No

Convention on the Law
of the Sea

relating to the uses of
the oceans and seas
and their resources

prevention and
reduction of pollution,
including energy; for
the protection of
marine resources; and
for the preparation of
environmental impact
assessments. Art.
192, 194, 206, 209.

body has recom-
mended that the
General Assembly
consider the impacts
of ocean noise on
marine living
resources
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branch of the European Union that is directly elected
by citizens, asked for member states to take action
through international institutions such as the Union
itself. That action would include placing limits on the
use of military sonar in European waters, developing
alternative technologies, and adopting common stan-
dards to reduce impacts not only on marine mammals
but on fisheries as well.13 A few months later, the
European Council, the Union’s main decision-making
body, recommended that undersea noise be addressed
within the new marine policy in development for
European seas.!* [ts recommendation paves the way
for the inclusion of undersea noise in binding legis-
lation to be adopted by the European Commission,
which in turn could lead to real restrictions on noise-
producing activities in European waters.

A few international bodies have the general
expertise to deal with particular aspects of the
problem. For active sonar, NATO is a logical place
to turn, not because the Secretary General holds sway
over the navies of the Alliance and can bind them all
to regulation (he cannot), but because it is perhaps the
world’s best network for the coordination of military
policy. NATO's research arm has adopted guidelines
for sonar exercises under its purview, which, though
flawed, contain some genuinely progressive elements;
perhaps more significantly, it recently convened a
workshop for naval policymakers to review the

science on sonar and discuss ways to mitigate damage.

The workshop was organized in response to European
and American nongovernmental organizations, which
petitioned the Secretary General and state ambassa-
dors for action, but unfortunately groups from out-
side the military have not been engaged by NATO

in this unfolding process.’

For shipping noise, the highest source of authority
is the IMO, which was founded under the United
Nations banner in 1948 to oversee the gamut of issues
concerning commetcial ships. Thus far, the IMO’s one
foray into ocean noise pollution has been in setting
guidelines for “Particularly Sensitive Sea Areas,” areas
such as the Florida Keys off the United States and the
Paracas National Reserve off Peru that require special
protection from shipborne impacts because of their
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recognized significance.'® The guidelines list shipping
noise as an appropriate target of management for these
areas, and the IMO could and should adopt measures
to protect them from harmful noise.!” Another option
is to place the discussion of noise on the agenda of

the IMO’s Marine Environment Protection Committee,
which helps administer a variety of programs under
agreements, conventions, and charters. For seismic
exploration, however, the other major contributor

to ocean noise, there is no specialized international
authority that could be brought to bear.

Regional bodies provide another possible frame-
work for action, or at least for the coordination of
action. The 12 so-called regional seas agreements
that were negotiated through the United Nations,
the handful of other agreements that were established
independently, and the two European instruments
specifically aimed at protecting whales, dolphins, and
porpoises—all of these documents have provisions
relevant to noise. Not surprisingly, the bodies that
have made the most progress thus far are the two
cetacean agreements, which respectively cover the
Black and Mediterranean Seas (ACCOBAMS) and
the Baltic and North Seas (ASCOBANS).

Both agreements have set processes in motion to
develop guidelines for noise-producing activities.

For example, the members of ACCOBAMS, urging
“extreme caution” on noise producers, have charged
their Scientific Committee with producing “a common
set of guidelines” for activities with the potential to
harm cetaceans.’ How those guidelines will be imple-
mented or enforced is not clear. But because regional
instruments like ACCOBAMS allow for cooperation
among states at reasonable scales, some commentators
have suggested that they are likely to provide the most
progress on noise in the short term, regardless of their
legal enforceability.!?

Regional agreements may also be among the
best vehicles for inscribing sound into the manage-
ment of coastal habitat. The OSPAR Convention,
which protects the environment of the northeast
Atlantic, has already identified noise as a potentially
dangerous form of human disturbance that may need
to be regulated within the region’s marine protected
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areas.? Also of note are more far-reaching instru-
ments such as the Convention on Biological
Diversity, which is attempting to coordinate
management of protected areas on the national,
regional, and global levels.2! Several commentators
have embraced such approaches as allowing states

I once traveled 400 miles across the eastern tropical
Pacific by square-rigger, stopping every three hours to
listen through a hydrophone. Though we seldom saw
porpoises, at every stop we heard at least a few
porpoise cries. Sometime they were very far away, but
they were always there. Their calls were like some vast
net cast across the sea. The cries of porpoises are too
high-pitched to travel very far, so each animal probably
can hear only a few of the animals closest to it. To keep
together as a herd, porpoises in the open ocean would
have to pass information along by repeating it. But
given what one learns by playing the game of “Telegraph,”
any system which relies on the repetition of messages
from individual to individual becomes plagued by errors.
| suspect that herds can function effectively only if the
signals that organize them are audible to every animal
in the herd. Therefore what t will take as a herd of whales
is a group of whales, all of whose members can hear
all other members under average wind conditions

most of the time. | feel safe in assuming that however
simplistic such a definition may be, it is likely to be a
great deal better than calling a group of whales that is
visibly moving together in some united purpose a “herd.”
In the latter case, there is a very large chance that all
one is seeing is a part of the herd.

Blue and fin whales make sounds so loud they can
propagate up to four thousand miles at useful intensi-
ties through the iayer of ocean known as the deep
sound channel, Such animals would be audible any-
where in a 50 miilion square-mile area of deep ocean.
If a fin whale was born with an adaptation that enabled
it to detect another whale’s signal just one decibel
deeper in the background noise, that whale would now
be able to hear its chums a thousand miles further
away, adding another 28 million square miles—an
area almost the size of the Atlantic Ocean—to its
acoustic range. But in reality, a difference of one
decibel is audible only under the best listening condi-
tions, which suggests just how strong are the selective
pressures on whales to make and hear loud sounds.

—Dr. Roger Payne, President, Ocean Alliance
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the flexibility to focus on areas and animals most
harmed by undersea noise.??

Despite these many options and overlapping
mandates for action, existing law does have limita-
tions. Consider the difficulties faced in addressing
shipping noise. The Law of the Sea demands that
states reduce pollution from ships, but—jealous of
“sovereign immunity” and the right of “innocent
passage”—it also confines states in the requirements
they might impose on foreign vessels.?? And although
an international regime called MARPOL (the Inter-
national Convention for the Prevention of Pollution
from Ships) exists to pick up the slack, and although
MARPOL sets forth detailed, binding standards for
ship design and operations, it is categorically focused
on substances such as oil and sewage—not on noise.?
Whether other authorities, voluntary arrangements
with industry, or port-based regulation can fill the
jurisdictional gaps remains to be seen.?

The international community has begun at least
to consider developing new instruments. Among the
items in the European Parliament’s resolution on sonar
is an appeal for establishing a multinational task force,
whose aim would be to construct new agreements
reducing the impacts of sonar as well as other sources.26
The TUCN, in its resolution, called on its Commission
on Environmental Law to counsel states and intergov-
ernmental organizations on the development of legal
instruments.?” Yet the politics of creating a new agree-
ment out of whole cloth, and in the face of such power-
ful interests as the military and global petroleum
industry, may prove too difficult to overcome, at least
in the short term. Even amending MARPOL to permit
the regulation of noise could take years. Thus, while
we agree it is worth considering whether new law is
needed, and while we would welcome the formation
of a task force to advance the issue, we won't expect
consensus to emerge any time soon.

In the meantime, we should look for creative and
cooperative steps that can be taken now. To deal with
the gap in regulating vessel noise, for example, it has
been suggested that industry and regulators consider
action within the Safety of Life at Sea Convention,
which, though concerned primarily with human safety,
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FROM THE ACCOBAMS RESOLUTION ON ANTHROPOGENIC OCEAN NOISE (2004) -

Aware of the fact that cetaceans are particularly vulnerable to disturbance;

Recognizing that anthropogenic ocean noise is a form of pollution, comprised of energy, that can have adverse effects on
marine life ranging from disturbance to injury and mortality;

Aware that some types of anthropogenic noise can travel hundreds and even thousands of kilometers underwater and,
more than other forms of pollution, are not restricted by national boundaries...

The Meeting of the Parties [to ACCOBAMS]

(1) Urges Parties and non Parties to take a special care and, if appropriate, to avoid any use of man-made noise in
habitat of vulnerable species and in areas where marine mammals or endangered species may be concentrated, and
undertake only with special caution and transparency any use of man-made noise in or nearby areas believed to contain
habitat of Cuvier's beaked whales (Ziphius cavirostris), within the ACCOBAMS area;

(4) Urges Parties to consult with any profession conducting activities known to produce underwater sound with the
potential to cause adverse effects on cetaceans, such as the oil and gas industry, oceanographic and geophysical
researchers, military authorities, shoreline developers, and the aquaculture industry, recommending that extreme
caution be exercised in the ACCOBAMS area, the ideal being that the most harmful of these activities would not be
conducted in the ACCOBAMS area until satisfactory guidelines are developed; [and]

(5) Encourages the development of alternative technologies and requires the use of best available control technologies
and other mitigation measures in order to reduce the impacts of man-made noise sources in the [ACCOBAMS]
Agreement area.... ’

could well be an appropriate vehicle to tackle the power over ships that fly its flag or use its ports.30
problem of engine noise or even, arguably, cavitation.28 With jurisdiction comes responsibility.
In the near term, resource management should be used Some countries have already begun to fulfill the
hand in hand with pollution control, and indeed all charge. For example, in 2004 the Spanish Ministry of
options should be considered, recognizing that there Defense announced a prohibition on all active sonar
may never be one overarching solution. exercises off the coast of the Canary Islands, a region
that has seen a tragic string of whale strandings linked
STATE BY STATE to naval exercises.3! With this action Spain became one
In the Marine Mammal Protection Act, the United of the first countries to voluntarily exclude sonar from
States has what may well be the world’s most compre- waters known to shelter sensitive species. (The United
hensive statute for the conservation of these animals, States ceased training in the Providence Channels of
but of course many states have strong domestic laws the Bahamas after its sonar transit in March 2000
to protect the sea. Indeed, the Law of the Sea imposes caused mass mortalities there.)3? A number of other
a general duty on all states to conserve the marine countries have begun curbing the impacts from noise
environment within their jurisdiction as well as a under their domestic species and habitat legislation.?
specific duty “to prevent, reduce, and control pollution But all states could do more. The IUCN has entreated
of the marine environment from any source.”? The its member governments to require best available
extent of a country’s obligations to “prevent, reduce, control technologies of noise sources, to avoid the use
and control” ocean noise pollution depends on the of noise in vulnerable habitat, and to consider noise
authority it enjoys. A state may be obligated to take restrictions in managing marine protected areas.3
action given its direct control or sponsorship of a Under international law, a state wields considerable
harmful activity, its general authority over the terri- control over activities that take place in its territorial
torial sea and exclusive economic zone (EEZ), or its sea, which generally extends 12 nautical miles (slightly
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Beached whales lie dead on the
beach in the Canary Islands after
a multilateral sonar exercise takes
place off shore, The Spanish gov-
ernment has since banned the
routine use of military sonar there.

more than 13 statute miles) from the coast.3> But even
in the area of lesser jurisdiction that lies beyond the
EEZ, which runs 200 nautical miles out to sea, each
coastal state has the sovereign right to manage living
and nonliving resources, including oil and gas deposits,
and to provide for the protection and preservation of the
marine environment.

Taking advantage of this considerable authority,
individual states have begun to regulate the use of
airguns and other sources in their EEZ.37 Of particular
importance is the consideration given to noise in the
management of coastal habitat. Indeed, the Law of the
Sea obliges parties to take special measures for the
preservation of rare or fragile ecosystems, particularly
those that host imperiled species.® Brazil, after a spate
of suspicious whale strandings in the Abrolhos
Banks—a breeding ground for humpback whales—
banned seismic exploration there, earning plaudits
from the Scientific Committee of the International
Whaling Commission.?

Some powers and obligations of ocean noise
management extend even beyond the territorial
sea and EEZ. The duty to control pollution applies
to all activities that a state may undertake, wherever
the activity is located.*® Under the Law of the Sea,
states are obliged to prevent, reduce, and control
pollution from vessels flying their flag, which at a
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minimum means enforcing international standards

such as those that the IMO prescribes.*! They are also
required to conduct an environmental review when-
ever their activities anywhere in the ocean “may cause
substantial pollution of or significant and harmful
changes to the marine environment.”* This obligation
applies to all activities “under [a state’s] jurisdiction or
control,” and therefore encompasses state-licensed oil
and gas exploration, marine research, and commercial
shipping, among others.#? Preparing and circulating an
environmental assessment, though merely a procedural
step, can serve two important functions: It can ensure
that countries understand the environmental implica-
tions of activities over which they exercise some measure
of control, and it can advance the international com-
munity’s knowledge of the scope of the problem of
undersea noise. Australia, the United Kingdom, and
the United States are some of the nations that have
issued relevant assessments under their laws.

Yet the limits to individual state action are clear. Many
countries around the globe simply lack the necessary
legislation, and some of those that do have apposite laws
on the books lack the capacity to enforce them. Then
there are the constraints and confusions of jurisdiction.
Even within its own territorial sea and EEZ, for example,
a state isn't free to prescribe what conditions it wishes
on military vessels or on commercial ships flying foreign

VIDAL MARTIN, SECAC
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flags.* More generally, no one state, acting with best
intentions but alone, can fully protect highly migratory
whales or prevent noise generated in distant waters
from invading its seas. Given these constraints on indi-
vidual action, some level of cooperation is required.

FORWARD AND BACK

The last five years have seen a iremendous increase
in awareness of ocean noise pollution as an issue that
must be addressed multilaterally. But with progress
has come the opening signs of retreat.

Particularly disheartening is the position that the
United States has begun to take internationally on
military active sonar. In 2004, the administration
formed an interagency working group under the aegis
of the State Department, made up of officials from the
wildlife agencies, the Marine Mammal Commission,
and the various branches of government that use high-
intensity noise in the sea. The group’s purpose was
to coordinate the government’s efforts on noise in
the international arena, but the group soon became a
vehicle for the development of preemptive policy. The
most significant position it adopted, after what was
described as “contentious internal debate” between
Navy officials and wildlife specialists, is to oppose
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“any international regulatory framework addressing
military use of active sonar,” no matter what the
science may now or in the future suggest.s Whether
the administration would oppose the regulation of
other sources of noise such as shipping or airgun
surveys remains an open question; but the position it
has taken on sonar does no service to its standing on
the issue generally, or to its desire for international
cooperation and information sharing.

Ultimately the key to quieting the oceans lies in

- building awareness, which in turn will feed the politi-

cal will for change. More coordination is needed

to understand the adverse impacts of human noise,
and more research is needed on ways to reduce those
impacts. Individual countries and organizations
should step up and take the lead on practical, albeit
partial, solutions to the undersea noise problem.
Strengthening domestic protections for marine
mammals and endangered species, establishing best
practice guidelines, regulating for noise within marine
protected areas, and helping to improve control tech-
nology—these are some of the things that can and
should be done. The means exist to advance the issue,
and with each passing year, the reasons for doing so
are becoming more and more clear.
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72 Correspondence between Marine mammal research program officer,
Office of Naval Research, and Operations Manager for Navy sonar system,
Office of the Chief of Naval Operations (6-9 Aug. 2001) (document
AR24279 add. in the Administrative Record filed in NRDC ». Evans

(N.D. Cal. 2003), on file with NRDC). Here, with names and other
identifying information omitted, is the complete dialogue:

Operations Official (forwarding public comments that the researchers had sub-
mitted to NMFS): [ONR Official], is the Navy funding any [of these
scientists’] research? Did they say anything to you on this issue?

ONR Official: Yes, I fund their research. They did mention that they
would be sending in comments on LFA, but I did not get a copy of what
they sent. I gather the input was not entirely positive.

Operations Official: [ONR Official}, their comments were in the attach-
ment. Yes, they were negative and in my opinion, out of the box. If they are
funded by the Navy the proper way to bitch is via the sponsor (you), and
not a letter to NMFS. All of the data cited was run by your office, we arc
not perfect and [Marine Acoustics, the Navy’s contractor] has always tried
to spin data, but I've tried to be objective. A letter from [these researchers]
to NMFS is nothing more than an attempt to discredit the Navy and stop
the deployment of LFA, Maybe 1'm missing the big picture, what say you?

ONR Official: T told them as much in a pretty scorching phone call. 1
think they had some inkling that they might be about to take our money
and make themselves look good to the enviros too, but 1 can’t prove that.
The main driver was [an environmental group]. All through this process
{the researchers] had ignored the LFA issue, not responded to requests for
comments, in the Federal Register, etc. Then one day [an environmentalist]
calls them, and asks them if they had read the EIS. [The lead researcher]
said “No,” and [the environmentalist] said “I'll mail you a copy, and please
send your comments to [NMFS] right away.” Scientists are like that; they’ll
review anything theyre asked to review and give their honest, sometimes
harsh critique, without knowing any of the politics or circumstances. Its the
way you do things in peer review of a colleague’s paper, and they just
apply the process to everything they read. If we had asked them to review
it carlier we probably could have absorbed his criticism [on this particular
issue] and thus defused any further criticism, but that’s water under the
bridge now. 1 also reminded [the lead researcher] that he was using data
that he published after the EIS was written, and data that was not yet
published; and 1 told him it was unfair to expect Navy to use information
that he had not provided at the time the EIS was written. I got a sheepish
apology for his not providing input earlier (even though we had not asked
him directly forit), and for holding the EIS to his changing understanding
of the problem as his research has progressed. But I don’t know what good
that does us.
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Protest Raised over New Tests of Naval Sonar

July 24, 2007 from All Things Considered
ROBERT SIEGEL, host: From NPR News, this is ALL THINGS CONSIDERED. I'm Robert Siegel.

A long-running fight over whether a new Naval sonar hurts whales has flared up again. Federal
regulators are about to decide whether to let the Navy test the new sonar in most of the
world’s oceans. In a video made by the Navy, the sonar sounds like this when it passes
through a group of singing whales.

(Soundbite of whale song and sonar pinging)

SIEGEL: That was a humpback whale song followed by the resonant hum of new sonar. The
sounds were processed to make them easier to hear.

Government biologists say the new sonar poses little threat to whales. But environmentalists
who disagree are trying hard to stop the Navy's plans.

NPR’s John Nielsen reports.

JOHN NIELSEN: In the language of the Navy, the new sonar is known as SURTASS LFA.
Hanging in the water underneath a Navy research boat, it doesn't look especially impressive.
Anybody who’s been to a rock concert has seen bigger speakers than these. But when you turn
it on, the SURTASS LFA outperforms every other sonar system in the world. Basically, it sends
out blasts of energy that cover hundreds of square miles. The Navy built this system to find
submarines that slipped past other kinds of sonar. The Pentagon says that makes it essential to
the national defense.

Retired Vice Admiral Malcolm Fages put it this way in a Navy film promoting the new system.

Vice Admiral MALCOLM FAGES (US Navy): The SURTASS Low Frequency Active Acoustic
System is a critical system, which will help us solve the anti-submarine warfare problem,
particularly as the threat around the world continues to proliferate.

NIELSEN: But by some accounts, the very thing that makes SURTASS LFA so useful may also
be making it a threat to marine mammals. Biologists say it's possible that the energy pulses
sent out by the sonar could make it hard for these animals to communicate, navigate or even
reproduce.

Joel Reynolds of the Natural Resources Defense Council says other kinds of sonar have done
just that and more. He says the Navy needs to do more testing to prove that the new system is
safe.

Mr. JOEL REYNOLDS (Director, Marine Mammal Protection Project, Natural Resources Defense
Council): We simply can't allow the Navy to play Russian roulette with our oceans, but that's
what the LFA system will do.

NIELSEN: Right now, the Navy is only allowed to test this sonar in an isolated part of the
western Pacific. But they want to do much more by putting the devices on four ships that
would range over most of the world's oceans. In order to do that, the Navy needs to get a
permit from the National Marine Fisheries Service. And last month, that agency proposed to

http://nl.newsbank.com/nl-search/we/Archives?p action=doc&p docid=11A9FCC226FE... 11/19/2007
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grant it, concluding that the system posed a negligibie threat to the health of marine
mammals. Reynolds calls that a wild guess.

Mr. REYNOLDS: The fact of the matter is, they turn this system on and they have no real idea
what it's doing because it goes so far they can't monitor it, much less regulate it.

NIELSEN: That's not an argument that seems to wash with the official who proposed to give
the Navy the new permit, fisheries biologist Ken Hollingshead of the National Marine Fisheries
Service. He says the Navy has spent millions on research into the side effects of the SURTASS
LFA since 2002. He says those tests seem to show that while some kinds of whales stop
singing and swim away when the sonar waves hit, there is no evidence that these whales have
been harmed in any way. Hollingshead adds that his agency will make sure the Navy takes a
lot of steps to ensure that the sonar isn't even turned on when whales are nearby.

Mr. KEN HOLLINGSHEAD (Biologist, National Marine Fisheries Service): They have visual
observers watching on the surface. They have a passive acoustic listening for any vocalizations
from marine mammals. It ensures that the area around the two kilometers around the LFA
source does not have any marine mammals inside that area.

NIELSEN: Critics say those are good ideas, but argue that they may not be enough to protect
whales. They also say the fisheries service hasn't given the public enough time to respond to
the new plan, which was unveiled just two weeks ago. The public comment period on the new
proposal closed today. Hollingshead says the agency has gotten thousands of requests to
extend it. Hollingshead says he's considering those requests, but adds that the Navy's permits
could be issued by the middle of August.

John Nielsen, NPR News, Washington.
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When the March/April 2004 issue was published, the Doomsday Clock remained at 7
minutes to midnight, where it had been since February 27, 2002 when
the United States rejects a series of arms control treaties and announces it will withdraw
from the Anti-Ballistic Missile Treaty. Terrorists seek to acquire and use nuclear and
- biological weapons.
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ho's kidding who? I

you think a

missile defense deployment will make

p . . \ . ,
the world safer, take a look at how the

Y L ‘g i . =y .
United States reacted to the Soviet

missile defense of Moscow.

HE UNITED STATES PLANS TO
begin deployment of a limited
ballistic missile defense sys-
tem at Fort Greely in Alaska
and Vandenberg Air Force Base in
California by the end of 2004, With
10 silo-based interceptors intended to
shoot down long-range ballistic mis-
siles, the system will serve as “a start-
ing point for fielding improved and
expanded missile defense capabilities
later,” according to the White
House. The system is expected to
grow to 20 silo-based interceptors in
2005, and up to 100 interceptors in
the following vears.

How will other nuclear powers re-
spond? Some suggest that Russia

might modernize its forces to be able
to overwhelm the U.S. system and
that China might improve its inter-
continental ballistic missiles (ICBMs)
to ensure the credibility of its deter-
rent. But the Bush administration in-
sists this won’t happen.

“Qur missile defenses will be no
threat to Russia,” Douglas J. Feith,
undersecretary of defense for policy,
told the Senate Foreign Relations
Committee in July 2001. Such U.S.
defenses will not affect Russian
capabilities, he said, so “there is no
incentive for Russia to spend scarce
resources to try to overcome them.”
And China, Feith claimed, “will con-
tinue [its] modernization whether
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or not we build missile defenses.”

How can the Bush administration
be so sure of how Russia or China
will react? Its position is more wish-
ful thinking than careful analysis.
Had it bothered to examine how the
United States itself reacted when
faced with a Soviet missile defense
system, it might have come to a dif-
ferent conclusion.

Documents recently declassified
under the Freedom of Information
Act (FOIA) reveal that in 1968 U.S.
war planners sought to overwhelm
Soviet defenses with enough nuclear
firepower to kill tens of millions of
people. The documents reveal that the
United States considered all compo-
nents of the Soviet anti-ballistic nis-
sile (ABM) system—missile intercep-
tors, battle radars, and distant early
warning radars—as high-priority tar-
gets for nuclear weapons.

Hans M. Kristensen, Matthew G.
McKinzie, and Robert S. Norris work
for the Natural Resources Defense
Council in Washington, D.C. A foot-
noted version of this article appears on-
line at www.thebulletin.org.
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Missiles like this Minuteman Ii, shown in its North Dakota
launcher, could have targeted Russian complexes.

The emergence of a Soviet missile
defense system also spurred U.S. de-
velopment of penetration aids (“pen-
aids”) and multiple independently
targetable reentry vehicles (MIRVs),
which vastly increased the U.S. stock-
pile. The United States undertook
these efforts even though the Soviet
ABM system was limited—similar in
scale to the non-nuclear system
planned by the Bush administration,
which purports to defend against
small attacks.

By reexamining the Soviet missile
defense system of the late 1960s and
how U.S. war planners might have
planned to destroy it, and then by
looking at how nuclear targeting is
done today, it is clear that construc-
tion of a U.S. missile defense is actu-
ally cause for concern.

Soviet missile defense, 1968

The Soviet Union first deployed bal-
listic missile defense systems in the
late 1960s. The most important was

the A-35 anti-ballistic
missile (ABM-1) defense
system around Moscow,
which began limited ser-
vice in November 1967
with a few interceptors.
The second, known as
the Tallinn system, was
located near Leningrad
(now St. Petersburg) and
became operational
around the same time.

The A-35 Moscow
system was originally de-
signed to simultaneously
ntercept as many as
eight incoming reentry
vehicles. But there were
doubts about whether
it could intercept that
many missiles, or missiles
with multiple warheads
and/or pen-aids (decoys
that confuse radars). By
1968, the system was re-
quired to intercept only
a single warhead or a
single strike.

The initial system included 64 Ga-
losh interceptors (ABM-1A, later up-
graded to ABM-1B) located at four
launch complexes outside Moscow.
The Galosh had a 300-kilometer
range and carried a warhead with a
2-3 megaton yield. Descriptions of
the Soviet ABM system normally
mention only four complexes, but a
1970 CIA report reveals that each
complex consisted of two distinct
launch sites separated by 4-7 kilome-
ters. The four pairs of launch sites,
the last of which became operational
in early 1970, were arranged in a
half-circle facing northwest, 85 miles
(136 kilometers) from Moscow’s
center. Each launch site had eight
reloadable aboveground launchers
and three Try Add radars—one large
radar for tracking and two smaller
ones for tracking and guidance. A
large Dog House tracking radar was
built about 68 miles (109 kilometers)
southwest of Moscow to track in-
coming reentry vehicles and provide
battle management.

70  Bulletin of the Atomic Scientists March/April 2004

In addition to revealing the inter-
ceptor launch complexes, a CIA map
released under FOIA shows that
Moscow was also surrounded by 48
launch sites equipped with SA-1
Guild surface-to-air missiles. Twenty-
six of the sites circled Moscow
about 50 miles (80 kilometers) from
its center; the other 22 sites formed
an inner ring about 30 miles (48
kilometers) from Moscow’s center.
The 12-meter-long Guild missile
had a range of 50 kilometers and
could carry either a conventional or
nuclear warhead.

Successful interception of reentry
vehicles requires advance warning.
In 1964, construction began on
Hen House early warning radars,
one at Skrunda in Lithuania and
another at Olenegorsk on the Kola
Peninsula. Hen House radars were
designed to assess the size of an at-
tack, confirm warnings from satel-
lites and over-the-horizon radars,
and provide target-tracking data to
support ABM interceptor launches.
The radars, located in the corridors
through which U.S. ICBMs would
strike Moscow, were almost entirely
undefended and extremely vulnerable
to the blackout that would result
from nuclear airbursts.

The Tallinn system, named for the
location where it was first detected,
was deployed in a barrier line across
the northwestern parts of European
Russia, around Leningrad, and some
parts of the southern approaches.
After the conventionally armed SA-S
Griffon system was terminated in
1963, deployment of nuclear-
capable SA-SB Gammon intercep-
tors began at the old sites, with new
sites constructed at Cherepovets,
Liepaja, and Tallinn. The upgraded
system became operational around
1966 or 1967.

In 1968, the total Tallinn system
consisted of nearly 30 operational
launch complexes with a similar
number under construction. Each
complex generally consisted of
three launch sites. Each site had six
SA-5B Gammon launchers and a
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modest-sized Square Pair radar. Of
the 30 operational complexes, only
six were close enough to the Hen
House radars in Olenegorsk and
Skrunda to have a potential ABM
role (see “Soviet ABM System,
1968,” p. 73).

There was considerable disagree-
ment within the U.S. intelligence
community at the time about
whether the improved Tallinn system
was to defend against aircraft, ballis-
tic missiles, or some combination of
the two. The Defense Intelligence
Agency (DIA) agreed with the air
force, which in late 1967 concluded
that the system “possesses significant
capabilities in both a terminal de-
fense and area ABM role.” But six
months later, in a memorandum for
President Lyndon Johnson, newly ap-
pointed Defense Secretary Clark Clif-
ford said an ABM capability “now
appears unlikely.”

The CIA concluded that it did “not
believe there is any deployment of
ABM defenses outside the Moscow
area,” and the Tallinn system was
“unlikely to have a present ABM ca-
pability,” though it acknowledged,
“the state of available evidence does
not permit us to exclude this possibil-
ity.” This view was shared by the
navy, which decided that the system
had “negligible capabilities against
ballistic missiles.”

There was general agreement that
the limited Moscow and Tallinn sys-
tems would not be able to counter a
large U.S. ballistic missile attack. In
fact, the CIA later concluded that it
“doubt[ed] that the Soviets will have
an ABM system worth deploying
against the U.S. threat in the foresee-
able future.”

The effect on U.S.

nuclear planning

Despite disagreements and doubts,
U.S. nuclear planners gave high pri-
ority to targeting the Moscow and
Tallinn systems, worrying that even
a limited ABM capability could di-
minish a strike against Soviet ICBM

silos by U.S. ICBMs, which would
overfly Moscow.

Soviet planners estimated in the
early 1970s that Moscow would be
targeted by at least 60 warheads of 1
megaton each. Newly declassified
U.S. documents show that they were
fairly accurate. A strike plan against
the Moscow and Tallinn defenses, to
ensure “penctration of the ICBM
force,” was incorporated into the sin-
gle integrated operational plan {(SIOP)
war plan and entered into effect Jan-
uary 1, 1968. [n addition to an undis-
closed number of Polaris submarine-
launched ballistic missiles (SLBMs),
the plan involved “more than 100
Minuteman” ICBMs—about 10 per-
cent of the U.S. ICBM force at the
time. The attack would come in two
closely coordinated waves. In the first
salvo, Minuteman I/Il and Polaris
missiles would strike the Hen House
early warning radars and their
Tallinn system defenses. In the second
wave, the Dog House radar and the

Try Add system around Moscow
would be attacked.

Assumptions about
the 1968 attack

In attempting to reconstruct how
U.S. nuclear war targeters might
have devised such a strike plan we
have made some assumptions about
the targets and the weapons. The
CIA’s 1967 National Intelligence Es-
timate concluded that Moscow’s
ABM system did not “cover all of the
multidirectional U.S. missile threats
to Moscows it is subject to saturation
and exhaustion,” and “none of the
system components are hardened
against nuclear bursts.”

The strike plan would likely have
exploited these weaknesses to the
fullest and made use of the surprise
effect of the significantly shorter flight
time of SLBMs. So we have assumed
that the Polaris missiles were targeted
against the soft Hen House and Dog

Projected U.S. ABM suppression strike, 1968*

Target Weapon** Warhead -~ Total
‘ Type No. . Type . Yield Warheads Yieid
i g : ) k) (k)
Moscow system RS I : : :
Dog House radar i Polaris A3 2 w58 200 6 1,200
Eight ABM launch complexes Minuteman. /il 64 W56 1,000 64 64,000
Subtotal ; : 66 = 70 65,200
Tallinn system
Tallinn Jaunch complex Minuteman /1l 8 W56 1,000 8 8,000
Liepaja faunch complex Minuteman: /i 8 W56 - 1,000 8 8,000
Cherepovets launch complex: - - Minuteman /Il 8 W56 1,000 8 8,000
Three Leningrad complexes . Minuteman i 24 W56 1,000 24 24,000
Subtotal 48 48 48,000
Early warning radars™™
Hen House (Skrunda) Polaris A3 2 W58 200 6 1,200
Hen House (Olenegorsk) Polaris A3 2 W58 200 6 1,200
Subtotal =~ 4 Co12 2,400
Total 118 1130 115,600

Kt=kilotons. *Based on 100+ Minuteman I/l missiles, plus Polaris missiles, designated for 1968
Soviet:ABM suppression: {U).S. Strategic Air Command, “History of .S, Strategic Air Command
January—dune 1968, February 1969, p. 300. Partially declassified and released under FOIA,)

*The assignment of individual weapons to individual targets is'not known.: We assume each
faunich compiex was targeted by eight Mmuteman missiles, each carrying one W56 warhead (1-
megaton y|eid) “*Two other Hen House radars were Iocated near China but could not detect mis-

siles launched over the North Po!e
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Characteristics of U.S. nuclear weapons

Weapon Yield
{kilotons}

1988

WaB (Minuteman Al 1,200

W58 (Polaris: A3) 200
198¢ '

W78 (Minuteman [if) 335

W76 (Trident | C4) 100

Accuracy

{meters)* Reliability™ MIRVs
930 80:percent 1

1,480 80 percent 3
300 80 percent 2-3
480 80 percent 8

MIRVs=muttiple independently targetable reentry vehicles. *Circular errokrkpkrkobable,

**Average reliabiity.

House radars, while Minuteman
ICBMs were focused on the intercep-
tor complexes. Moreover, since we
don’t know the capability the nuclear
war planners assigned SA-5B and
ABM-1B interceptors, or whether
they considered these longer-range
Moscow interceptors more capable
{they probably were), we have as-
signed an equal number of attacking
warheads per launch site.

Based on these assumptions and
detailed calculations  described
below, the use of “more than 100
Minuteman” [CBMs and at least six
Polaris SLBMs against the Soviet
missile defense system’s 17 individu-
al facilities results in a staggering av-
erage of eight 1-megaton warheads
per interceptor launch site around
Moscow and Leningrad. The com-
bined force of the strike exceeds 115
megatons—the equivalent of more
than 7,500 Hiroshima bombs. Under
these assumptions, the Moscow sys-
tem would be clobbered with 70 war-
heads; the Tallinn system would be
hit with 48 (see “Projected U.S. ABM
Suppression Strike, 1968,” p. 71).

Modeling the 1968 strike

To better understand the methodolo-
gy by which U.S. nuclear war plan-
ners probably arrived at such an
enormous strike plan, we performed
calculations of target hardness, dam-
age expectancies, and nuclear weap-
ons effects. Qur assumptions about
the characteristics of the two types of
attacking U.S. nuclear weapons are
provided (see “Characteristics of U.S.

Nuclear Weapons,” above). It is im-
portant to note that at the time, high
yields were used to compensate for
the weapons’ relative inaccuracy. A
1-megaton warhead can destroy resi-
dential structures out to a radius of
about 4.5 kilometers from its ground
zero. Many currently deployed U.S.
nuclear weapons can do more dam-
age at lower yields because of signif-
icantly higher accuracies.

This strike has two types of tar- -

gets: ABM radars, and surface-
launched ABM interceptor missiles.
The targets” hardness and the charac-
teristics of the attacking weapons
would dictate to 1968’s U.S. nuclear
war planners how many nuclear
weapons to assign each target, and,
for each weapon, the height of burst
(HOB).

The height of burst determines
whether there is fallout from a nucle-
ar explosion; above a certain height,
no fallout would be expected because
the detonation is too high to kick up
ground debris. For the attacking
weapons in this scenario, the “no-
fallout HOB” is 935 meters for a
1.2-megaton weapon and 457 meters
for a 200-kiloton weapon. To in-
crease damage to a hardened target,
war planners may call for a HOB
lower than the no-fallout height. The
“optimum HOB” maximizes the
area exposed to a given blast pres-
sure. For some targets and nuclear
yields, the optimum HOB is above
the no-fallout height (as at Hiroshi-
ma and Nagasaki, for example).

A high-yield nuclear weapon deto-
nated at a lower height could pro-
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duce hazardous radiation levels hun-
dreds of miles from ground zero. With
information from the partially declas-
sified 1989 NATO Target Data In-
ventory (NTDI) Handbook, we calcu-
lated the hardness of the Soviet ABM
targets and the optimum heights of
burst for the attacking weapons. The
optimum heights of burst are above
the no-fallout HOB for both target
types; this would avoid radiation con-
tamination of Russia and Europe.
Factoring in weapon accuracy and
reliability, we can also compute the
kill probability for an individual war-
head on a specific target (see “Opti-
mized U.S. Nuclear Forces Attack on
Soviet ABM Targets,” p. 74).

Our calculations show that, using
this methodology, a couple of W56
Minuteman warheads were needed
to destroy each ABM launch site.
The fact that the U.S. nuclear war
planners of 1968 assigned about
eight warheads to each target implies
that they were concerned with the ef-
fectiveness of the Soviet missile de-
fenses and used extra warheads to
overwhelm them. The six Polaris
warheads assigned to each radar tar-
get would have achieved a combined
88 percent kill probability.

Substantial blast and fire damage
would be expected from the strike.
Central Moscow would be initially
undamaged but surrounded by a
semi-circle of fire soon after the at-
tack. If rain or snow were falling, ra-
dioactive contamination of Moscow
might occur because of the phe-
nomenon of rainout.

Pen-aids and MIRVs
Qur reconstruction of the ABM
strike does not take into account
how well the Soviet missile defense
systems would have worked. What
our calculations do show, however,
is that U.S. planners added a large
number of weapons to the strike
plan to overcome any attrition by
the system.

In the early to mid-1960s, in antic-
ipation of the Soviet missile defense
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system, the United States developed
pen-aids (decoys and chaff) to con-
fuse interceptors. The United States
wanted all its missile systems,
whether SLBMs or ICBMs, “to be
equipped with decoys capable of
penetrating both area and local bal-
listic missile defenses.” Some U.S.
ICBMs had pen-aids, others did not;
the Polaris SLBMs did not carry de-
coys {although subsequent Poseidon
and Trident weapon systems did). In
the 1968 strike plan described above,
the Minuteman [ reentry vehicles
were equipped with “retro-rockets,”
and the Minuteman II carried Mk-
11C reentry vehicles and Mk-1 pen-
aids when available.

Another fundamental U.S. counter-
measure to “saturate” the Soviet
ABM system was the development
and deployment of MIRVs. Many
declassified documents from the time
describe the MIRV development ef-
fort in an ABM context. The Polaris
A3 carried three reentry vehicles, but
the Poseidon SLBM that began re-
placing it in 1971 carried an average
of 10 MIRVed warheads. Each war-
head had a yield of approximately 50
kilotons and more than three times
the accuracy of the Polaris A3. This
meant the Poseidon could “be used

to saturate an ABM defense or to at-
tack independent soft targets.”

The Minuteman III, deployed in
1970, and the current Peacekeeper
ICBM carry two or three and 10
MIRVs, respectively. Individual mis-
siles were eventually configured with
different mixes of reentry vehicles
and pen-aids to meet specific require-
ments of the mission.

British nuclear targeting

of ABM systems

A British war plan supplemented the
U.S. one. The first British nuclear-
powered ballistic missile submarine
(SSBN), the Resolution, sailed its first
patrol in June 1968 armed with 16
U.S.-supplied Polaris missiles, each
carrying three 200-kiloton warheads.
Three more subs followed in June
1969, August 1969, and September
1970. The Polaris force took over the
strategic role of the V-bomber.

By the end of the 1960s, targeting
may have focused on Moscow, with
all the missiles of a nuclear subma-
rine committed to destroying the
ABM system and the city. The capa-
bility of the Moscow ABM system
might have limited the flexibility of
British targeting by tying down most

of the deployed force. Polaris appears
to have been judged much more ef-
fective against the SA-5B Gammon
interceptors of the Tallinn system. A
1970 study published by the British
Atomic Energy Authority concluded
that SA-5B interceptors were not a
threat to British Polaris missiles, and
that it would take only two Polaris
missile payloads to saturate a stan-
dard SA-5B battery.

In 1972, the British government
decided to develop a new front end
for the Polaris missiles “designed
specifically to penetrate {the] anti-
ballistic missile defenses” around
Moscow. This improved system,
called Chevaline, was deployed in
1982. It carried pen-aids and three
40-kiloton maneuverable reentry ve-
hicles that were “hardened” against
the radiation effects of the nuclear
ABM interceptors.

The Chevaline tied British target-
ing to Moscow. That changed in
1998, when Britain deployed Trident
D5 missiles on four Vanguard-class
SSBNs, returning flexibility to the
war planners, “It is more than just
the destruction of Moscow,” said
Field Marshall Nigel Bagnall, British
chief of general staff from 1985 to
1988, “it is the destruction of the
command and control system.”

From late 1970 (when the British
SSBN force became operational)
through 1996 {(when the Chevaline’s
operational deployment ended), the
combined number of U.S. and British
weapons assigned to suppress the So-
viet ABM system may have been well
over 200 warheads.

The Soviet ABM upgrade

Aware of the severe limitations of its
A-35 Moscow ABM system, the So-
viet Union began upgrading it in the
mid-1970s. Like its predecessor, the
upgraded system, called A-135, was
designed merely to provide an “ade-
quate” defense (as opposed to an
“optimum” defense) against threats
like a renegade U.S. SLBM attack, a
“limited, provocative” U.S. ICBM at-
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Optimized U.S. nuclear forces attack on

Soviet ABRI targets®

Attacking Target
warhead type
1968

W56: 1,200 kilotons - SA-5B/ABM-1B
surface-to-air missiles

W58; 200 kilotons Radar installations

1989
W78; 335 kilotons Hardened silos similar
to those of 8S-7/8/9s

W786; 200 kilotons Radar installations

memeters, *“Not considering ABM system effectiveness, ""HOB=height of burst

the most important features
of the upgraded Soviet sys-

tem was that the new
Optimum Kili probability Kill probability Gazelle 1n‘terceptors could
HOB* {excluding refiability) (including reliabiity)  engage ICBM and SLBM
reentry vehicles after most
2,000 99 percent 79 percent pen-aids were lost during
reentry through the atmo-
Q00 m 38 percent 30 percent sphere. This capability
meant that more attacking
0-225m 74 percent 59 percent warheads would be needed
_ to defeat the ABM system.

700 m 92 percent 74 percent

To better calculate and
predict the loss of war-

tack, or a Chinese attack with as
many as 100 intermediate-range mis-
siles. The Moscow ABM capability
was diminished by the reduction of
interceptors in 1979-1980 from 64
to 32.

The upgrade was formally com-
pleted in 1989 (but had significant
problems and was not fully opera-
tional until 1995).
launchers for a total of 100, the
maximum permitted under the Anti-
Ballistic Missile Treaty. Four new
launch sites were built closer to
Moscow, with new Gazelle (ABM-3)
interceptors (17 launchers each)
based in hardened silos to strike
reentry vehicles inside the atmo-
sphere. The Gazelle has a range of 80
kilometers and carries a 10-kiloton
warhead.

The improved surface-mounted
Galosh (ABM-1B) interceptors, of
which only 16 of the original 64 re-
mained in 1987, were replaced with
32 long-range Gorgon (SH-11/ABM-
4) interceptors, deployed in hardened
silos to engage incoming reentry
vehicles outside the atmosphere. In
1989, there were four Gorgon sites
with eight silos each. The Gorgon
has a range of about 350 kilometers
and carries a 1-megaton warhead.

The A-135, which some claimed
was a scaled-up version of the U.S.
Nike-X system, included a new Pill-
box phased-array radar with 360-
degree coverage at Pushkino, north-
east of Moscow. The Pillbox, which
became fully operational in 1990,

It added 68

was connected to other radars to
track incoming warheads and guide
the interceptor missiles toward their
targets. The Soviets upgraded the
Hen House radar at Skrunda to a
much more capable large phased-
array radar (LPAR), and added an-
other LPAR to the system at Pechora
in the northeastern Urals.

A U.S. response

to the Soviet upgrade

Given the Soviet ABM moderniza-
tion, how might U.S. nuclear plan-
ners have targeted the new A-135
system in 19892 Unlike our 1968
case study, neither the number of
weapons nor their characteristics
have been declassified. But from
what we know about 1968 planning,
targeting methodology, and our cal-
culations of the above strike, it is
possible to make a reasonable guess.

Well before the A-135 was com-
pleted, the United States concluded
that despite the improvements, “the
system cannot presently cope with a
massive attack.”

“With only 100 interceptor mis-
siles,” the Pentagon explained, “the
system can be saturated, and with
only the single Pillbox radar at
Pushkino providing support to these
missiles, the system is highly vulnera-
ble to suppression.” Even so, the
Pentagon acknowledged, “It does
provide a defense against a limited
attack or accidental launch.”

For the nuclear planners, one of
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heads in an attack, U.S. nu-
clear planners in 1986 acquired a
new tool—the multiple engagement
model (MEM). Developed by the
Joint Strategic Target Planning Staff
in charge of the SIOP, the MEM sim-
ulates warhead attrition caused by
ABM interceptors.

Because of their capability for sur-
prise, we assume that SLBMs in
1989 were primarily used to target
the radars, much like the 1968 plan.
Unlike in 1968, however, the new
Poseidon and Trident I C4 SLBMs
were equipped with pen-aids. More-
over, we assume that individual
SLBMs assigned to take out the
radars had been downloaded to carry
only a few warheads (see “Charac-
teristics of U.S. Nuclear Weapons,”
p. 72).

In 1968, Soviet interceptors were
“soft” aboveground targets, but in
1989 both the Gorgon and Gazelle
interceptors were deployed under-
ground in hardened silos. We don’t
know whether the silos were hard-
ened to the same degree as ICBM
silos, but assumed a low hardness
similar to the SS-7, SS-8, and SS-9
missile silos. Using the vulnerability
numbers from the declassified NTDI
Handbook; and including the weap-
on system’s reliability, we calculated
the optimum height of burst and kill
probabilities for Soviet ABM targets
attacked by U.S. nuclear forces in
1989 (see “Optimized U.S. Nuclear
Forces Attack,” above).

This shows that it would require at
least two W78 warheads from a
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Minuteman III, detonated at 225 me-
ters, to achieve a kill probability
greater than 80 percent for each in-
terceptor silo. For the softer radar in-
stallations, a single W76 warhead
detonated at 700 meters would have
a kill probability of 74 percent. We
have therefore assumed that each silo
would be targeted with one ICBM
with at least two W78 warheads at
surface or shallow burst (approxi-
mately 200 meters), and that each
radar would be targeted with two
airburst W76 warheads from an
SLBM.

Because each Gorgon launch site
included eight interceptor silos, and
each Gazelle launch site had nine
silos, to achieve a kill probability of
more than 80 percent would require
a staggering 16-18 warheads per
launch site. As a result, we estimate
that a 1989 strike against the Soviet
ABM system would have required
more than 100 ICBMs and SLBMs
with more than 200 warheads, for a
combined explosive power of 68
megatons (see “Projected U.S. ABM
Suppression Strike, 1989,” p. 77).

Radioactive fallout from airbursts
over the radar facilities would be
limited, but the use of many surface
or near-surface bursts over the in-
terceptor launch sites would create
considerable fallout over Moscow
and the surrounding areas. Calcula-
tions performed with a U.S. Defense
Department computer program,
using historical weather patterns for
December, show that an unsheltered
population in Moscow and outside
the city to a distance of 35-75 miles
would receive a lethal dose of up to
10,000 rem during the first 48
hours after the attack. The radioac-
tive plume would be carried by pre-
vailing winds for hundreds of miles
(see “Fallout From Projected U.S.
Attack, 1989,” below).

Modern anti-missife defense
strike planning

Although U.S. offensive capabilities
have changed considerably. since
1989 with the advent of the Peace-
keeper ICBM and Trident II DS
SLBM, the basic ABM mission re-

mains the same: to destroy the ABM
system and then the Russian leader-
ship targets in Moscow, and to en-
sure penetration of the main ICBM
force against Russian silos to the
south and east.

In the late 1990s, the effects of the
Soviet Union’s demise reduced Rus-
sian ABM capabilities. The Skrunda
radar closed in 1998, leaving a sig-
nificant gap in Russia’s ability to de-
tect submarine missiles launched in
shallow trajectories.

The same year, signs began to
emerge that the Soviet ABM system
was undergoing a more fundamental
change—replacement of some or all
of the nuclear warheads with con-
ventional warheads. In February
1998, the commander in chief of the
Strategic Rocket Forces said that the
system needed some minor modifica-
tions, but that the “nuclear umbrel-
la” over Moscow would once again
be opened. A few days later, Col.
Gen. Vladimir Yakovlev, comman-
der in chief of strategic missile
forces, suddenly declared that the
ABM system, with conventional
warheads on the Gorgon and
Gazelle interceptors, was
combat-ready and would be
placed on 24-hour alert
status.

Shortly thereafter, Gen. Eu-
gene Habiger, U.S. comman-
der of Stratcom, bluntly told
reporters: “I’m at odds with
the intelligence community
regarding the ABM system
around Moscow, in terms of
its capability. . . . My view is
the system is not as capable
as the intelligence communi-
ty says.” Habiger added,
“The Russians have told me
that the system is no longer
operational.” Two months
later, retired Russian generals
told a conference in Wash-
ington, D.C., that Russia had
removed the nuclear war-
heads from its ABM inter-
ceptors and replaced them
with conventional warheads.
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Britain's Resolution was armed with nuclear-capable Polaris missiles.

Armada International echoed this in
April 2002, reporting that the A-135
system was stood down briefly in
1997-1998 for that purpose.

In contrast with these reports,
British Defence Minister George
Robertson wrote in late January 1989
to a member of Parliament about the
status of the Russian ABM systent:
“We assess that the Moscow anti-
ballistic missile system comprising the
short range Gazelle and longer range
Gorgon interceptors remains opera-
tional and effective. . . . Deployment
of any significant upgrades in the
near future appears unlikely.”

Whether or not the system is still
nuclear armed, it appears opera-
tional. In November 1999, Russia
launched an unarmed Gazelle inter-
ceptor from the Moscow system in
the first test launch since 1993. The
U.S. State Department said the test
was “distressing,” and that “Russia
is raising the specter of an arms com-
petition when what we’re trying to
do is work cooperatively with them
to focus on rogue states.”

A second test followed in October
2002, when a long-range Gorgon in-
terceptor was launched from the
Sary Shagan test range in Kazakh-
stan. The test allegedly was part of
further improvements to the A-135,
and was followed by a Russian sim-
ulated attack on the Moscow ABM
system. The exercise appears to
have been a simulated strike against
a future U.S. limited missile defense
system.

In 2003, Russia decided to deploy
additional $5-19 ICBMs equipped
with MIRVed warheads. Russian
President Vladimir Putin boasted
that “their combat potential, includ-
ing penetrating through any missile
defense systems, is without peers.”

This seems to indicate that Mos-
cow is already adjusting its nuclear
planning in anticipation of a future
U.S. missile defense, much like the
U.S. response to the Moscow ABM
system in the 1960s. Russia is con-
ducting its strategic planning in the
context of the Bush administration’s
withdrawal from the ABM Treaty
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and construction of a 100-interceptor
missile defense.

And despite the newly declared
partnership with Russia, U.S. nucle-
ar planners appear to be refining
their nuclear-strike planning against
the Russian ABM system. In No-
vember 2003, Stratcom initiated a
new round of upgrades to its ABM
attack-simulation program.

Major U.S. early warning radars
are deployed at Thule, Greenland,
and Fylingdales, England. (Addition-
al facilities are scheduled to be built
in Japan.) If these sites are not al-
ready considered high-value targets
as central components of a missile
defense system, they soon would
be—just like the Soviet ABM radars,
which became priority targets for
U.S. planners.

An upgrade to the Thule and
Fylingdales radars is part of the Bush
administration’s missile defense ef-
fort. Whether these facilities might be
targets has created some debate in
both countries, but the British and
Danish governments have both dis-
missed the risks and agreed to sup-
port the Bush plan.

A mug's game

U.S. {and British) nuclear planners
responded to the Soviet deployment
of a limited missile defense system
with enormous firepower. The large
number of nuclear weapons that
were assigned to overwhelm the So-
viet ABM system and the substantial
technical efforts the U.S. undertook
to defeat it provide chilling examples
of the attention missile defense sys-
tems attract from hostile nuclear
planners. It is a history that funda-
mentally contradicts the portrayal of
missile defenses as non-offensive,
threatening no one. Ballistic missile
defense systems threaten secured re-
taliation, and for smaller powers, de-
terrence itself.

Missile defense systems also indi-
rectly threaten populations. The So-
viet ABM system was intended to
protect Moscow against nuclear at-
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tacks, but rather than shielding the
capital from nuclear peril, the system
in fact had the opposite effect of at-
tracting nuclear warheads. Many
other facilities would have been tar-
geted in addition to the ABM system,
including political and military lead-
ership targets. “We must have target-
ed Moscow with 400 weapons,” a
former Stratcom commander has
stated.

What 1s the relevance of this
today? One could argue that all of
this occurred during the Cold War,
that U.S.-Soviet/Russian strategic
competition is over, and that smaller
nuclear powers do not have enough
nuclear weapons to overwhelm mis-
sile defense systems. That may or
may not be so. But at the superpow-
er level, the action-reaction momen-
tum seems to continue.

The United States apparently still
targets the Moscow ABM system,
and Russia appears to have begun
adjusting its own forces to a future
U.S. missile defense. The Bush ad-
ministration’s claim that its system
will not be of concern to Russia may
be true in a hypothetical Russian
first-strike scenario with hundreds of

Prolected u.s. ABM suppressnon strlke, 1989

missiles. But Russian planners are
likely to be much more concerned
with the effect on their surviving re-
taliatory capability after a hypotheti-
cal U.S. first strike has reduced the
number of operational missiles. This
will almost certainly drive new mod-
ernization efforts, newfound U.S.-
Russian partnership or not.

For China, the situation is drasti-
cally different. The credibility of its
nuclear retaliatory deterrent will be
fundamentally challenged by a U.S.
missile defense system. Ironically, the
situation is similar to that in the late
1960s, when China was the “rogue”
state used as the justification to build
the first limited U.S. missile defense
system. Back then, a system with 100
interceptors, the same capacity
planned by the Bush administration
today, was thought to be capable of
reducing U.S. fatalities from a Chi-
nese attack to “possibly zero, if the
number [of Chinese missiles] does
not reach 25.” China today has ap-
proximately 20 ICBMs capable of
hitting the U.S. mainland.

The current Chinese moderniza-
tion program began more than a
decade ago. The U.S. intelligence

Totai

Target Weapon* : g Warhead
Type i Mo, Type = Yield Warheads - Yield

: : kt} {kf)
Moscow system :
Cat House radar Trident | G4 1 W78 100 2 200
Dog House radar Trident | C4 1 W78 100 2 200
4 Gorgon launch complexes ' Minuteman Jil =32 W78 3351 64 21,440
4 Gazelle launch Complexes = Minuteman it 68 W78 335 136 45,580
Subfotal : i 1102 : 204 67,400
Ear!y warning Yadars* : G B : :
Hen House radar (Olenegorsk) - Trident 1 C4 1 1 W76 100 2 200
LPAR radar (Skrunda} : - Trident 1 C4 1 W78 . 100 2 200
LPAR radar (Baranovxchl) Trident1C4 i 1 W76 100 2 200
Subtofa/ 3 : [5) 600
Total 210 68,000

105

kt=Kilotons. *We assume each Gorgon faunch complex was targeted by eight-Minuternan 1l missiles,
each carrying two 335-kiloton W78 warheads; that each Gazelle complex was targeted by nine
Minuteman Il missiles, also each carrying two W78s;.and that each Trident was downioaded to at
least two warheads. Both Moscow radars could also be targeted by warheads from a single mis-
sile. **The LPAR and Pillbox radars at Pechora and Moscow, respectlvely, were under construction

in. 1989 and would later be targeted as well;
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community estimates that by 2015,
China will increase “several fold” the
number of warheads primarily tar-
geted against the United States. The
Bush administration’s claim that
China will continue to modernize
whether or not the United States
builds missile defenses is a dangerous
gamble that ignores the magnitude of
the impact on the Chinese deterrent.
“That impact will lessen if, as expect-
ed, China increases strategic nuclear
arms over the next decade,” said
Stratcom commander Adm. James
Ellis in 2001. But the U.S. experience
with targeting Soviet missile defenses
suggests that even the 75-100 war-
heads the U.S. intelligence communi-
ty predicts China will have by 2015
may not be enough for it. The United
States needed well over 100 missiles
with even more warheads, pen-aids,
and SSBNs to overwhelm the 1968
Soviet ABM system. The Chinese re-
action to a more capable U.S. missile
defense may spark similar changes in
China’s capabilities, as the CIA pre-
dicts: “MIRVing and missile defense
countermeasures would be factors in
the ultimate size of the force.”

In the longer run, a missile defense
system could also cause a doctrinal
change, prompting China to aban-
don its purely retaliatory posture and
replace it with counterforce targeting
similar to that of the United States
and Russia. As Admiral Ellis ex-
plained, “the more effective a U.S.
missile defense system is in diminish-
ing [the] retaliatory capability of
Russian and Chinese deterrent
forces, the greater the incentive for
expansion of these forces to maintain
their perceived deterrent effect.”

The dynamics of nuclear competi-
tion and the history of the U.S. tar-
geting of the Soviet ABM system re-
mind us that missile defense systems
are potent drivers of offensive nucle-
ar planning. The missile defense that
the Bush administration is building
will be no exception, despite its limit-
ed capability, and it will almost cer-
tainly attract nuclear targeting from
the start. =
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The Cheney Energy Task Force
A review and analysis of the proceedings leading to the Bush administration's
formulation of its May 2001 energy policy.

In the spring of 2002, under order from a federal judge, the U.S. Department of Energy
released to NRDC roughly 13,500 pages relating to previously secret proceedings of the
Bush administration's energy task force. (President Bush formed the task force in early
2001 to develop a national energy policy, with Vice President Cheney at the helm.) Even
though the government heavily censored the documents before supplying them to NRDC,
they reveal that Bush administration officials sought extensive advice from utility companies
and the oil, gas, coal and nuclear energy industries, and incorporated their
recommendations, often word for word, into the energy plan.

See What the Records Reveal

Excerpts from Pages of Interest
Search the Task Force Records

And what they don't:
DOE's index of withheld documents

NRDC's Analysis of the Records

Eederal Court Orders Release of Cheney Energy Task Force
Records

(Press Release, 4/1/04)

Energy Dept. Documents Verify Industry Influence

(Press Release, 5/21/02) " [y
Industry had Extensive Access to Energy Task Force Click here to search the
{Press Release, 5/21/02) task force records.

Industry Writes Energy Task Force Report
(Press Release, 3/27/02)

DOE's False Claim that Green Groups Participated

Background
How NRDC Brought the Records to Light
Belated Legal Actions

Related NRDC Webpages
Slower, Costlier, Dirtier
Responsible Energy Policy for the 21st Century
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The Cheney Energy Task Force
A review and analysis of the proceedings leading to the Bush administration's
formulation of its May 2001 energy policy.

Contents page

How NRDC Brought the Records to Light

In early 2001, Vice President Dick Cheney presided over a task force charged with setting a
new national energy policy. For months high-ranking Bush administration officials met in
secret with lobbyists and executives from utility companies and the oil, gas, coal and
nuclear energy industries. in May 2001 the task force released its recommendations: more
subsidies to poliuting industries, more reliance on oil, more nuclear power. Despite NRDC's
repeated requests for information, the Bush administration refused to disclose the names of
industry participants in the task force or what they discussed with Bush policymakers.

In April 2001 NRDC filed a request under the Freedom of Information Act for access to the
task force's records; the Bush administration refused to comply. NRDC filed suit, and a
federal judge ordered the administration to turn over the documents. On March 25, 2002,
nearly a year after first requesting them, NRDC received roughly 10,000 pages relating to
the task force from the Department of Energy. Subsequently the department provided
another 3,500 pages, but withheld more than 16,000 others.

On April 25 the Energy Department produced (again, under the judge's order) its "Vaughn
index," which lists the task force documents the Energy Department has withheld in whole
or in part.*

NRDC continues to challenge in court the Energy Department's efforts to maintain secrecy
surrounding the task force deliberations.

*The Energy Department fater determined that 16 pages withheld and listed on the Vaughn index could in fact be
released, and provided them on June 3.

Press Releases

e May 21, 2002 - Energy Dept. Documents Verify Industry Influence

e May 21, 2002 - Industry had Extensive Access to Energy Task Force

e May 10, 2002 - Bush Admin. Continues to Deny Public's Right to Know

o April 26, 2002 - Energy Dept. Releases Index of Missing Documents

o April 11, 2002 - Energy Dept. Still Stonewalling

s March 27, 2002 - Heavily Censored Papers Show [ndustry Writes Energy Report
e Feb 27,2002 - NRDC To Obtain Task Force Records

e January 30, 2002 - NRDC Asks Court To Force Immediate Release

e January 24, 2002 - Administration Snubs Lawsuit Seeking Facts On Task Force

e December 11, 2001 - NRDC Sues Department of Energy

Contents page
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The Cheney Energy Task Force
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A review and analysis of the proceedings leading to the Bush administration's

formulation of its May 2001 energy policy.

Contents page

What the Documents Reveal

Before turning over the energy task force records to NRDC,
the Bush administration removed extensive portions of
information. Some pages were empty. Whole strings of
correspondence were stripped to just a few words.

Yet even with this censorship the records reveal that industry
lobbyists not only played a pivotal role in developing the
administration's national energy strategy, they wrote much of
it themselves. The administration sought the advice of
polluting corporations early and often and then incorporated
their recommendations into its policy, sometimes verbatim.

The following pages, while a tiny sampling of the task force

records, illustrate both the influence industry lobbyists wielded .

and the degree to which the Bush administration continues to
try to cloak the task force's proceedings in secrecy.

Contents page | First slide

© Natural Resources Defense Council | www.nrdc.org
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This document and others like it may not provide many facts, but they do offer information about the
extraordinary shroud of secrecy the Bush administration has wrapped around the energy task force.

I hope this ini

ormation helps,

s, /

Evervihing slze from the ovigingd document was
removed before the Departmantid Energy tumead
this ower to NRDC.

Centents page | Slide intro | Next slide
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In attachments accompanying this March 2001 email, Jim Ford of the American Petroleum Institute
suggests wording for a presidential order giving special consideration to oil companies. In May 2001,
President Bush indeed issued an executive order much like API's proposal.
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Red text on documents has been added by NRDC.
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The proposed executive order drafted by the American Petroleum institute calls for federal agencies
to issue a detailed statement on any action that "adversely affects energy supply, distribution or use."

Page 1 S5O0

Exccutive Order
Energy Fb‘?i’cy
March 2001

By the authority vested in me as President of the Uniled States by the Constitution and
the faws of the United States of Americs, in crder lo help the Federal Government
conrdingte o nationsl effort 1o ensure feisz;bke and affordable supplies of energy for all
Americans, it is hereby ordered as follows:

Seclion 1. Policy. s critical that the Unlled States develop an energy policy that
ingreases domestic production of energy in an snvironmentaily responsible manner, and
promotes development of fnew technclonies that con conserve Tossil fuels and reduce
eneryyrelated pollution. Purthermore, given the prajecied 25 pf:rca'gni norease i
demand for motor vehicle fuels by 2020 in he United States, # iz oritical that the United
Slates develop an energy policy that expediles the sxpansion of facilities citical in
production, ransportation, and manufacturing of ofl, nstural gas, and petrolaum
preduets.,

it is imperative that agencies consider the ensgy implications of environmental and
wther regulatory sclions 1o avold unintended and inordinale complicalions in energy
production and supply. The following principlas should guide agency decisiong that
may affect anergy mallers:

{a} Enetgyisacontral part of the global economy i which supply and
demand are bast satistied throush Tree markets and private sector
initiatives.  Governmant policies that minimize interference with a froe-
skt 5y$%em will contribute o fewer supply disraptions and,
conssquently, will help modsrats prics variability.

iy LB, natmna! security and etonomic vilalfty are echanced by diversifying
2he rgy scarces and increasing Jemestic supplies.

{e}  Govemment policies should creste a predictable operating and invastment
erwvironment for encrgy supplisrs,

{dy  Environmenial concems must be sddressed but frse-marketbased
incentives, rather than govemments! command snd contrsl, provide the
best foundalion for cost-effective solutions.

{et - Technology canvhelp increase supplies, iawey costs and improve
environmantal perfonmance antd enargy el icieney, meriing both privale
inftiative and covernment supporl.

Revords of the Bush Adndnistration Energy Task Forgg . 1
Feleased o ihe Naturs! Resourses Defense Gouncll, Margk 2002 E;@ﬁ;
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Red text on documents has been added by NRDC.
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In essence this policy requires federal agencies charged with protecting Americans' health and
environment -- including the Environmental Protection Agency, the Food and Drug Administration and
the Federal Aviation Administration -- to evaluate the affect of their actions on oil companies.

http://www.nrdc.org/air/energy/taskforce/doc141.html 11/14/2007
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Section 2. Consuliation with Secretary of Energy Required. 288 faderal agencios
shall include i any regulatory action that could signiticantly and sdversely aflfect energy
supphes, dsidbulion, or use, a delsiled statement on {i) the energy impaci of the
proposed action, (1) any adverse energy 8ffects which cannot be avoided should the
proposal be implemented, and {ia twa‘laﬁ%s i the proposed action. Prior fotsking
such regulatory action, the agency shall consult with, and obtain the concurrence of, the
Secretary of Energy. The agencies’ aclions directed by this Execulive Order shall be
carmed oul to the extent permitied by law,

Seection 3. Existing Regulations. To ensure the! &l exisling rules, regulations, and
agency policies are consistent with the President's priorilies and the principles set forth
i thiz Executive order, within applicable law, sach agenoy shall within B0 days of the
date of this Executive order, submil to the Director of the Office of Management and
Budget a program under which the agency will perodically review (s existing rules,
regulations and policies to determine whether any such rules, regulations or policies
could sionificantly and adversely affect enargy supplies, distibution, or use and
whether, after consultalion with the Secretary of Ensrgy, any such wule, requialion or
policy should be modified or eliminated so as o make the agency's regulatory program
i greater slignment with the President's priorities and the principles st forth in this
Executive order. Aoy rules, regulations or p@éécﬁeg selected for review shall be induded
i the agency's annual plan. The sgency shall also identify any legisiative mandates that
require the agenay 1o promulgate or continue 1o Impose reguialions that the agency
belleves are inconsistent with the policies set forth in this Execulive order.

Sec. 4. Resolotion of Conflicis, To the extent permitied by law, dissgreements or
comflicls between the Secretary of Energy and other agency beads that cannot be
restlved by the Secratary of Energy and the other agency head shall be resolverd by the
Frasidend, or by the Vice President acting al the request of the President, with the
Secretary of Energy and the other relevant agency head (and, as spproprats, olher
interested government officials). Vice Presidential snd Presidential consideration of
such dissoreements may be intiated only by the Secretary of Energy, the head of the
issuing agency, or by the head of an agency that has a significant interest in the
reguiatory action at issue. Such review will not be underiaken ai the request of ather
parsons, entities, or helr agerds,

Section 5 Definitinns.

{2} "Agency,” means any authority of the Unitad Stales that is an "agency” under
44 U.S.C. 3502(1}.

(b} "Regulation” or "rule” means an agency statement of general applicability and
iutum effect, which the agency infends to have the force and effect of law, that is
esigned to implement, interpret, or prescribe law or policy or to describe the

QF@CEtZﬁU re or practice requirements of an agency.
2
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Red text on documents has been added by NRDC.
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{¢} "Reguistory action™ means any substantive action by an agency that
promulgates or is expected 1o lead to the promulgation of 2 ndle; regulation or
palicy, including, but not limited to, notices of Inquiry, advance notices of
proposed rulemaking, notices of proposed rulemaking, and guidance documents.

Section 8§ Judicial Review. This order does not create any right or beneli,
substantive or procedural, enforceable st law or equily by a parly against the United
Biates, Us agencies or instrumentaiities, is officers or employess, or any other person,

Records of the Bush Administration Energy Task Foree
Helegsaed fo the Nabursl Resourees Defense Counell, March 2002
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Red text on documents has been added by NRDC.
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On May 18, 2001, President Bush issued an executive order remarkably similiar in structure, scope
and language to the draft submitted two months earlier by the American Petroleum Institute.

http://www.nrdc.org/air/energy/taskforce/docexecorder.html 11/14/2007
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A second executive order issued on May 18 eased industry's access to gas reserves on public lands.
The American Gas Association's proposed legislative language appears in the task force records; a
side-by-side comparison of this industry-requested language and the subsequent executive order
again shows that polluters were able to write their own rules by putting words in the president's

as publ:shed in the Federal Register.
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In this message a lobbyist from the Southern Company (an electric utility based in Atlanta, Georgia)

writes to an Energy Department official suggesting that "reforming" the Clean Air Act and its
enforcement be included in the energy plan.

Helliber, Joseph

ity Wihaet g, giugm@xmm com} ,
Friday, March 23, 2001 993 AM F ™
Keliher, Joseh / 7)

CHERand m:gg S%r;a%%zgy % A

A Rt Enery
Shrntesy Shiv,
o Boud Borning.

Thiy dr the docusent 1 voald you was iy Tthe werks™ on MSRin relasticn to
the : : :
patienal spergy stoategy. A8 promised, 4% 4 sttached.

I hope thiz i }mkgﬁﬁl‘ After talking with you pectordey, the last
thing e e . :
you meed £% anothes imsue to xiz:;&;”r'aéi!h; T

s fop wour tonsideration,

o 1 ook im syl t:r:; Junchoon Twzﬁay
Begt regards.

Mike

woh Rations) Epmrgy gt abs:gy Should Tholue Redoee rsi REN. dansy

¥

Hecords of the Bu *:h ﬁdfmrs isiration Er%erqga Task Force
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Here the Southern Company recommends that the Bush administration reverse the Environmental
Protection Agency's enforcement of "New Source Review" requirements for power plants. Through
the exemption of "grandfathered" facilities, many older power plants are allowed to generate much
more pollution than newer plants. The New Source Review program of the Clean Air Act requires
utility companies to install pollution-cutting technologies at these plants when they undertake other
upgrades.

http://www.nrdc.org/air/energy/taskforce/doc151.html 11/14/2007
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A Hatlonal Energy Strategy Should Include Reform of EPA’s New
Source Review Program

The Federal Claan Alr Act established a "New Bource Review” permitng
program for industrial facilities that undergo “modifications” as defined in the Axt
and by the EPA could tnegger a process called "New Source Review”, This
permitting provess requires a detailed review hy the EPA of modifications ag well
as possible relrofitling of addiional poliution conlrol equipment on the facility. In
1880, EPA adopted rules to implement the MSR program and these rules were
amended in 1992 for facilities In the glectic ulility Indusiy,

E?éﬁ‘s bistorical Interpretation aflowed plants to be maintained and

2 I&s and EPA's historieal aaiarpr&i&t&mha% ganerally been-consistent
~ with the Intent of the statule, only focusing on changes or modifications that
increased a facilily's medmum achisvable emission rals and not m@;@@ o e
howrs of operation. The rules also excluded from sorufiny routing repalr and
replacement of equipment and efficiancy improvaments =t Tacilities from the
definiion of what constitules modificalion. 1n & proposed, but never finalized,
1595 nie and in recent legal acions EPA has resinterpraled these regulations in
extrems ways that not only places In legal jeopardy past work conducied at
fariiities but alen reatens the safe, relistle and efficlent oparalion of snegy
production facilities scross the country.

EPS’s new interpretation mokes maintenance and repalr sublect o MER,
EPA's re-interpretalion of the MSR rules discourages any repair or replacement
aroject that might make an eleclrdc ullity genersting unil rnore available o
operate - projects that improve the salely, ea’ﬁcaeﬂ&y o7 reliability of the unit.
These are the types of projects that are necessary for ullities 1o operale their
units in @ manner conalstent with thelr duly to provide s reliable supply of
eé&a&:mmty fo their customers and to assure sale aperations for thelr employees.
“rojects, like these. that only allow units 1o operate more hours have never been
considered projects that irigger N8R modification requirements unless thay also
increass the design capacity of the unit 10 emil poliutants (Le, Increase the
maximum achievable emission rate). EPA's hew inlerprelation brings into
question any project that could enable 2 unit lo operate more hours in the future
than it had inthe past

EPA's new ipterpretation defines “routine” very narm‘gglg
EFA's modification requirements also do not a;:;;ze%y lorepaly or replacement
activities that are “routing” in the ulility industry. In the final days of the Clinton
Administration, EPA published in the Federal Reglster a nolice announcing 2
Reglon W MER agplmbx ity determination, affirmed by Administrator Browner,
involving a turbine repair project sl Delroit Edison’s Monroe Power plant. In that

determination, EPA astablished a 24 faclor lest that could render virlually any

151

{the Bush &dminigiration
ies the N::m Fasourses D

Red text on documents has been added by NRDC.
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The Southern Company's suggestion was incorporated into the energy plan, launching the Bush

Page 1 of 1

administration's controversial effort to weaken the Clean Air Act and retreat from legal action against

the nation's biggest poliuters -- including the Southern Company.

project that improved efficiency of reliabiily at an existing electric utility boiler
“non rouline” and therefore potentially subject 1o NSR pennitting requirements.
This delermination creates a serious | egulatory impediment to utiliies
undertzking the type of projects that provide the only shorl-term hope of
expanding existing generaling capacity {Le., efficiency improvements) and of
mainiaining the avallability of existing generation (e, reliability improvement
projects).  The Ulility A Regulatory Group {UARG) i;as filed a “protective”
petition to review that decision in the D.C, Circuil.

EPA's new interpretation threatens eloctricity reliability and efficlency
EPA's current smmmta&mn of the NSR rules are counlerto the need for th&
important safe, reliable and efficient operation of eleciric ulility generating unils
across the nation. Especially In the energy short western U.S,, the ability to
maintzin and operate generation could be compromised by E?A& current

- position-Put succinctly; the routing-maintenance and repalr of sleeriE U
plants such hay been performed in the industry over the last seventy-five years is
not lawlul under EPA’s cument Interpretation.

1o resolve the mwnszs‘iem:y bﬁm»«sﬁ ’she Strategy’s geais and E?A*s curreni
MER interpretation. This could be accomplished by EPA’s confirmation of the
higtorical agpmaﬂh to the NSR modification requirements which would exclude
from NSR jeview pff)}%ﬁi‘s that are routing repair and replacement and allow

fities and other industries to move forward with nesded projects so long as the
projects do not increase the maximum achievable emission rate of a unit. This
reaffirnation of historical inferpretations would insure the reliable supply of
electtic énergy and would not neoatively impact air quality.

Records of the Bush Adminisiration Energy Task Foree

1 O LR
Reteasad fo the Natural Resources Defense Coundl, Merch 2002 DOE0NZ-0162
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This excerpt from the energy task force's May 2001 report (page 7-14) reflects the Southern

Company's recommendation regarding the New Source Review program of the Clean Air Act.

+ The NEPD Group mgammnnds that
' d - the Administea:
tor of the Environmental Protectios
Agency, in cansultation with the Secre.
fary of Ene;gy arsd other relevant
agencies, to review New Souree Re
view repulations, ;im:%{r;i{ing adminisita:
tive interpretation and -mpaemmf;aw
tion and report to the Pre dem‘,“ii;hin
80 days on the impact of L}m ragu%a
tions on invest 0y
refinery gpnﬁmimn capacity, ans;fg}r’ﬁﬁ
facaenmj, and emfﬁmﬂmen& prate
tion,

» The NEPD Group recommends that
the Presid ,nt dm&\ tthe Attorney
General {o review aﬁstingﬁgmfgr'{:ﬁw

the Pz&:&zd&m d&ff‘f‘t t;he Admn“ust[ amr men actions regarding New Source
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In these partially censored internal Department of Energy emails, Thomas Grahame* conveys to
Robert Kripowicz* information received from the Edison Electric Institute on railroad rates and
regulations as they relate to coal power plants. In the second (top) message, sent two hours later,
Kripowicz forwards Grahame's message to Joseph Kelliher* with the news that, "This ends my
chapter on coal transportation!"
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Red text on documents has been added by NRDC.

*These are the titles listed on the Energy Department website for the staff members mentioned above:
Joseph T. Kelliher, Senior Policy Advisor to the Secretary

Robert S. Kripowicz, Principal Deputy Assistant Secretary, Fossil Energy

Thomas Grahame, Coal Technology Analyst
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With this email, Bob Slaughter of the National Petrochemical Refiners' Association sent an

attachment to Joseph Kelliher at the Energy Department describing the industry group's "current

Page 1 of 2

thinking as to what changes in national energy policy are needed to help the refining sector." Among
the recommendations: "The EPA's enforcement campaign against U.S. refineries should be halted

and reexamined.”
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This June 2001 email is to Francis Blake, then deputy secretary of energy, from Kyle McSlarrow,
chief of staff to Secretary Abraham. lllustrating the close ties between the current Department of
Energy and the industries it governs, McSlarrow points out that he inadvertently sent a message to
Blake at the deputy secretary's former email address at General Electric.
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Los Angeles Times
Copyright 2002 Los Angeles Times

March 28, 2002

Section: Main News

The Nation
Bush Gets One-Two Punch on Energy
ELIZABETH SHOGREN
TIMES STAFF WRITERS

WASHINGTON The Bush administration's contacts with energy industry lobbyists and
campaign contributors, including Enron Corp., came under increased scrutiny on two
fronts Wednesday.

Sen. Joseph I. Lieberman (D-Conn.), chairman of the Governmental Affairs
Committee, asked the White House to disclose its contacts with Enron as part of a
congressional probe into the energy giant's collapse.

And environmentalists asked a federal judge to order a hearing on what they call
"stonewalling" by the Energy Department in the release of documents related to the
administration's meetings with industry groups during drafting of a national
energy policy.

"Too many watchdogs failed to bark" during the Enron debacle, Lieberman said. "I

will not hesitate to ask for anything that helps us to investigate . . . what the
federal government might have done to prevent, or at least anticipate, Enron's
demise."

The White House is reviewing Lieberman's letter to White House Chief of Staff
Andrew H. Card Jr., said spokeswoman Anne Womack. But, she added, "I think the
American people are pretty sick and tired of these kinds of open-ended fishing
expeditions.” ‘

Lieberman also asked the U.S. archivist for information on contacts between
federal agencies and Enron dating back to 1992, a period that would cover the ’
Clinton administration.

The Bush administration has acknowledged that Enron officials met six times with

© 2007 Thomson/West. No Claim to Orig. US Gov. Works.
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members of the energy task force, including once with Vice President Dick Cheney,
who headed it.

In court papers filed Wednesday seeking a contempt-of-court ruling, the Natural
Resources Defense Council accused the Energy Department of delaying the release of
the documents in order to engage in "spin" control. The council had sued for
access to the papers, which it first sought almost a year ago under the Freedom of
Information Act.

In response, Energy Department spokeswoman Jeanne Lopatto said the department met
the midnight deadline, adding: "I suspect NRDC may be upset because their photo op
was disrupted, but that's not contempt of court.™

Judicial Watch, a conservative watchdog group that also sued for access to energy
documents, plans to ask a court to force the administration to justify why so much
information was deleted from the documents and why 15,000 pages were withheld. The
Freedom of Information Act allows the government to withhold information that
relates to the government's "deliberative process."

Lieberman's letter and the new court filing were the latest rounds in the legal
and political fight over the role played by special interests in shaping the task
force's work.

Critics of the administration's policy have seized on documents showing that
Energy Secretary Spencer Abraham, a key task force member, held numerous meetings
with industry representatives but none with environmental groups while the plan,
released in May, was being drafted.

Environmentalists contend that the administration’'s plan, now before the
Democratic-controlled Senate, i1s tilted toward energy production, while they favor

more emphasis on conservation.

"The Bush administration did develop an energy policy that was clearly written by

the utility industry and oil and gas companies," said Debbie Sease, the Sierra
Club's national legislative director. "The House passed a bill that was just as
bad or worse. The Senate started out with a good bill . . . but it's being picked

apart, vote by vote, to the point that unless it gets fixed, it's not going to be
acceptable energy policy either.”

Officials at the Natural Resources Defense Council asserted that the documents
released this week show "the 0il companies seem to be putting words in our
president's mouth," as the environmental group's lawyer, Sharon Buccino, put it.

The council produced a "suggested" presidential executive order written by the
American Petroleum Institute on March 20, 2001. API's language--seeking to require
federal agencies to assess the effects of proposed regulations on energy
supplies--turned up in an executive order issued by President Bush two months
later, the environmental group said.

Complaining about the industry's influence, the council also cited a March 2001
e-mail from a lobbyist for the Southern Co., an electric utility, seeking a review

of the new source review provision of the Clean Air Act. This requires plants to

©® 2007 Thomson/West. No Claim to Orig. US Gov. Works.
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install state-of-the~art pollution control devices when they renovate their plants
in a way that increases pollution.

The administration's energy plan later called for a review of the rule.

The administration contends that its energy plan is balanced, including some
measures sought by environmentalists and omitting many sought by industry. An
Energy Department spokesman said, for example, that API made 25 recommendations,
but only four were included in the energy plan.
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Confidential Papers Show Exxon Hand in White House Move to Oust Top Scientist
from International Global Warming Panel

Qil Company Memo Calls for Dr. Watson's Dismissal; Administration Obliges
WASHINGTON (April 3, 2002) -- The Bush administration this week moved to oust a top
scientific official targeted by ExxonMobil in a confidential memo to the White House.
Bold language in the ExxonMobil papers released today by NRDC (the Natural
Resources Defense Council) reflects a brazen, behind-the-scenes effort by the oil
company and other energy giants to disrupt the principal international science
assessment program on global warming.

Dr. Robert Watson, a highly respected atmospheric scientist, has been chair of the
Intergovernmental Panel on Climate Change (IPCC) since 1996. Operating under United
Nations auspices, the 2500-member expert panel provides policymakers around the
world with rigorous, consensus-based assessments generally regarded as the most
authoritative word on global warming and its causes.

Without formal announcement, the administration has decided to oppose Watson's
appointment to a second term as [PCC chair, seriously damaging his prospects when
representatives of more than 100 governments meet in Geneva April 17-20 to elect a
new IPCC head.

The memorandum, obtained by NRDC from the White House Council on Environmental
Quality under the Freedom of Information Act, shows that ExxonMobil began a secret
campaign for Dr. Watson's removal in the first weeks of the Bush administration, and
reveals ExxonMobil's intention to replace Watson and other key scientists with
contrarians known for disagreeing with the prevailing consensus that man-made
pollution is causing global warming.

In meetings this week with State Department officials, lobbyists for the coal industry,
electric utilities, and automakers joined ExxonMaobil's call to replace Watson.

"It's bad enough that ExxonMobil controls White House energy and climate policies,"
said Daniel Lashof, science director of the NRDC Climate Center. "Now they want to
control the science too.”

Under Watson's tenure, the IPCC last year produced its third comprehensive
assessment of the state of climate science, concluding that "[tlhere is new and stronger
evidence that most of the warming observed over the last 50 years is attributable to
human activities,” and predicting that average global temperatures will rise between 3
and 10 degrees Fahrenheit by the end of the century -- conclusions reaffirmed last
spring at White House request by the National Academy of Sciences.

In a letter yesterday to Undersecretary of State Paula Dobriansky, NRDC's Lashof said:
"The industry effort to block the reappointment of Dr. Watson is a thinly veiled attempt to
undermine the effectiveness of the IPCC as a body that produces high quality, objective
scientific assessments. | urge you to reject this campaign and to give Dr. Watson the
United States' strongest possible support.”

The Natural Resources Defense Council is a national, non-profit organization of scientists, lawyers and
environmental specialists dedicated to protecting public health and the environment. Founded in 1970, NRDC has
more than 500,000 members nationwide, served from offices in New York, Washington, Los Angeles and San
Francisco.

Additional Downloadable Materials for the Press
ExxonMobil Memorandum in PDF format, 232k.
NRDC Ietter to State Department in Microsoft Word format, 22k,

GotoTop

© Natural Resources Defense Council | www.nrdc.org
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Attached is a brief memo outlining the issues related fo the
on-going IPCC negotiations on the Third Assessment
Report. | have also attached other material that may be
useful to you.

| will call to discuss the recommendations regarding the
teamn that can beftter represent the Bush Administration
interests until key appointments and re-assessments are
made.



FEb—-bt—2081 18113 EXxONMOBIL WARSH DC ZP2EEZ0 268 F.a2s18

Global Climate Science-lssues for 2001

A. Intergovernmental Panel on Climate Change (IPCC)

1. The IPCC is on schedule to issue in late September 2001 its Third
Assessment Report (TAR), composed of three Working Group Reports on the science,
impacts and mitigation of climate change and a Synthesis Report. The IPCC is headed
by Robert Watson, an American who is also the chief science person at the World Bank
(Director, Environment Dept.) Watson was hand picked by Al Gore and served in the
Clinton/Gore White House Office of Science and Technolegy policy, His tenure at the
IPCC ends with the completion of the TAR, However, he could be extended at an IPCC
session this year or next.

During the Hague meeting in Novemnber, Watson presented a sneak preview of the
Third Assessment Report with the following caveat " None of the conciusions presented
in this report are taken from the TAR, but are consistent with the draff conclusions,
which are subject to change until final govermment approval and acceptance early next
year.” His statement belied his real intent, which was to get media coverags of his
views before there was a chance for the process to challenge his personal agenda.

Issue: Can Watson be replaced now at the request of the U.S.?

The Working Group Reports are prepared by scientists, economists, engineers,
and others, including some persons from industry and environmental organizations.
Each report includes a “Summary for Policy Makers” (SPM) that is approved by
IPCC governments by consensus in a line-by-line review at a Working Group

session with the underlying report (approx. 1000 pages) accepied by the Group at that
session. ‘

In the case of the Working Group | report on science, the Group met in plenary in
Shanghai, China on January 17-20, approved the SPM, and accepted the report. The
U8 delegation (Moitke lead) was satisfied to raise no objections on the tone and content
of the report. To aveid accountability to the Bush Administration, the meeting actually
ran until 1:00 a.m. on January 21 which was exactly January 20, 12:00 hoan in the U.S.
The U.S. was represented by Clinton/Gore carry-overs with aggressive agendas:

1. State Department: Jeff Moitke, Deputy Director, Global Change Office, Oceans and
. International Envirenmental and Scientific Affairs (and Deputy Chief of Mission,
Lesotha)

2. White House Oiffice of Science and Technoiogy Policy: Rosina Bierbaum, Associate
Director, Environment,

3. White House U.S. Global Change Research Program:; Michael MacGracken,
Executive Director, National Assessment Coordination Offica.

IFCC2001
Revised: 2/8/01
Page 1 of 4
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Global Climate Science-Issues for 2001

Bierbaum and MacCracken were bath actively involved in the production of the US
National Assessment that has been roundly criticized for its political and scientific bias.
The National Assessment was driven by a political schedule to help the Gore campaign.
Several controlled leaks were used to get maximum media attention since
Congressional oversight forced a delay in the release of the report.

Issue: Have Bierbaum and MacCracken been removed from their positions
of influence? .

Issue; What was the U.S. position on the WGT Report? Did it reflect the
comiments received?

While the SFM was written to highlight the "human fingerprint", it also states that:
“Further research is required to improve the ability to detect, attribute and understand
climate change, to reduce uncentainties, and to project future climate changes.”

According to an AP story, Watson, in commenting on the report, which was
released by the Group, but which has not yet been accepted by the full IPCC, said:

“The United States is way off meeting its targets,"” said Watson. “A
country like China has done more, in my opinion, than a couniry like the
United States to move forward in economic development while remaining
environmentally sensitive.”

China, of course, has no commitments under the Kyoto Protacol and its
greenhouse gas emissions are growing and will soon exceed those of the U.S.

2. Working Group Il is scheduled to meet on the “Impacts of Climate
Change” in plenary in Geneva, Switzarland, from February 12-16. Repontedly, the
U.8. has submitted comments on the draft report by January 8, which was the deadline.
Those comments have not been made public. :

Issue: Who has reviewed those comments?

| Issue: What is the U.S. position on the report?

Issue: Who will represent the U.S. at this meeting?

IPCC2001
Revised: 2/6/01
Page2of4
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3. Working Group Il is scheduled to meet on “Mitigation of Climate Change”.in
plenary in Accra, Ghana, from February 28 to March 3. Government comments on
that draft report/SPM are due to be submitted by January 29.

Issue: Who has reviewed those comments?
{ssue: What is the U.S. position on the report?
lssue: Who will reprasent the U.5.? What is U.S. pesition?

4. On April 4-6, 2001, the full IPCC is scheduled to meet in plenary in Nairobi,
Kenya, to accept by consensus the results of the three Working Groups.

Issue: Will the U.S. revisit the Working Group | comments of the
Clinton/Gore representatives?

Issue: Who will represent the U.S. and what will be the U.S. position?

Issue: Can this report be deferred until the US has provided updated
input(30-45 days)?

5. The last element of the TAR Is the Synthesis Report (SR) that is still
being drafied under Robert Watson's control. A draft of the SR, including its SPM,
is to be sent out for simultaneous expert and Government review and comment witha
deadline of May 29. A second draft is scheduled to be given o Governments only for
their review and comment on July 6 with a deadline of August 31. The IPCC plenary
will meet in London from September 24-29 to adopt/approve the Synthesis Report
by consensus.,

Issue: Can this report be deferred at least 45 da ys?
Thereafter the entire TAR will be released(in time for political use at COP-7).

COP-6, held in The Hague last November, ended without finishing its work on
implementation of the Kyoto Protocol and with an understanding that it would meet
again in 2001, but with no date established. The SBl and SBSTA are scheduled to -
meet in Bonn, Germany, from May 21-June 1. Some Parties want COP-8 to reconvene
during that time. COP-7 is scheduled to meet October 29-November ¢ in
Marrakech, Morocco, together with the subsidiary bodies.

IPCC2004
Revizsed: 2/6/01
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Global Climate Science-Issues for 2001

Recommandations:

1. Restructure the U.S. attendance at upcoming IPCC meetings to assure none of the
Clinton/Gore proponents are involved in any decisional activities.

a. Appoint Or, John Christy, University of Alabama-Huntsville(Lead Author-Waorking
Group |} as science lead for the balance of the IPCC process. Phane: 256.961.7763
This replaces Bierbaum and MacCracken.

b. Appeint Dr. Richard Lindzen, MIT,(Lead Authar-Working Group 1) as a co-leag to
conduct an immediate review of the comments on the Working Group reports( I, i and
) and to review the US comments to be submitted(ll, 1l1). Phone: 617.253.2432

c. Detail Dr. Joe Friday, National Research CGouncil-Board on Atmospheric Sciences
and Climate{Coordinated the "Research Pathways for the Next Decade" report that the
Ciinton Admin. tried to bury), to work with Christy/Lindzen. Phone: 202,334.3512

d. Detail someone from the State Dept to work under the direction of Christy/Lindzen for
the “consensus negotiations". This replaces Moitke.

2. Request that the April 4-6 full IPCC meeting be deferred at least 30 days until a re-
assessment of US input can be made.

3. Request that all action related to the Third Assessment Report is deferred until the
IPCC process is complete {30-45 days). This must include the Watson release of the
draft Synthesis Repor.

4, Explore the possihility of asking Speakar Hastert to make Dr. Harlan Watson, Hse
Science Committee, avaitable to work with the team. Dr. Watson has been
recommended for the Assistant Secretary of State for Oceans position.

IPCC2001
Revised: 2/6/01
Pagedof 4
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Document Text

The Bush administration is pushing for an engineer from India to take over the helm of an influential international science panel on global warming that is
now headed by an American atmospheric chemist who has been criticized by the energy industry.

Energy lobbyists have accused Robert T. Watson, chairman of the Intergovernmental Panel on Climate Change, of promoting his own agenda. In a memo to
the White House a year ago, a senior Exxon Mobil Corp. official urged the administration to push him out.

"Can Watson be replaced now at the request of the U.S.?" asks the memo, which was obtained from the White House through a Freedom of Information Act
request by the Natural Resources Defense Council, an environmental group.

The council accuses the Bush administration of turning its back on solid science and bending to industry wishes by supporting Watson's challenger, Dr.
Rajendra K. Pachauri. In an election later this month, the 100-plus member countries of the climate panel will have one vote each on the chairmanship.

“It's bad enough that Exxon Mobil controls White House energy and climate policies," said Daniel Lashof, science director of the NRDC Climate Center.
"Now they want to control the science too."

Also promoting Watson's reelection are leading climate scientists such as Ralph J. Cicerone, chancelior of UC Irvine and chairman of a National Academy of
Sciences panel that reviewed global warming issues for the Bush White House.

Bush administration officials said they decided to support Pachauri because his background as an engineer and an economist prepares him to determine
the global implications of climate science. They said the administration also believes that a chairman from the developing world would signal that global
climate change is a problem for the whole world, not just for wealthy nations.

Environmentalists and Watson say the administration's decision reflects its discomfort with having Watson on a prestigious platform for broadcasting to the
world the seriousness of global climate change resulting from the burning of coal, gas, oil and other fossil fuels.

"There is new and stronger evidence that most of the warming observed over the last 50 years is attributable to human activities," the climate change panel
concluded last year in its third comprehensive assessment under Watson's chairmanship.

"I've been hearing over the last month or two that a small vocal part of the energy industry has been putting a lot of pressure on the U.S. government not to
reelect me," said Watson, who was the associate director for environment in the White House Office of Science and Technology during President Clinton's
first term.

Watson said he believes he still has a good chance to win reelection. Officials from many countries have told him they will support his candidacy because of
his ability to organize thousands of scientists to review documents and develop coherent analyses of the complicated problem.

Watson said he hopes the Bush administration does not believe energy lobbyists' claims that he advocates tough government regulations of industries that
emit carbon dioxide, the major greenhouse gas produced from human activity.

"My advocacy is for truth in science--that we do get the very best scientists from around the world," Watson said. "The argument that I'm an advocate for
regulations against the oil industry is incorrect."

President Bush's climate change policy calls on industry to voluntarily reduce carbon dioxide emissions.

White House spokesman Scott McClellan disputed the claim that the Exxon Mobil memo influenced the White House decision on the IPCC chairmanship.
The memo "was faxed to an individual who had no involvement with IPCC leadership issues and took no action on the memo," he said.

Neither he nor any official provided by the Bush administration to comment on the issue flatly denied that industry influence played a role in the State
Department's decision to side with Pachauri.

Energy industry lobbyists met Tuesday with State Department officials before the decision to support Pachauri was announced. But a Bush administration
official said the decision already had been made.

Credit: TIMES STAFF WRITER

Reproduced with permission of the copyright owner. Further reproduction or distribution is prohibited without permission.

http://pqasb.pgarchiver.com/latimes/access/113034235.html?dids=113034235:113034235... 11/14/2007
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Arsenic and Old Laws
A Scientific and Public Health Analysis of Arsenic Occurrence in Drinking Water, Its
Health Effects, and EPA's Outdated Arsenic Tap Water Standard

This February 2000 report analyzes data collected by water systems in 25 states between
1980 and 1998 and compiled by the U.S. Environmental Protection Agency. The study finds
that millions of Americans drink tap water from systems that have been shown to contain
arsenic, a known toxin and carcinogen, at average levels that pose unacceptable cancer
risks. This report includes a summary of the adverse health effects of arsenic in drinking
water by Dr. Paul Mushak, an eminent expert on the subject, based upon a 1999 National
Academy of Sciences report. The report also contains detailed recommendations on what
the EPA and water systems should do to reduce arsenic in drinking water and safeguard
the health of the American public.
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EXECUTIVE SUMMARY AND RECOMMENDATIONS
FINDINGS

Arsenic in drinking water poses a significant public health risk in the United States.
According to our most conservative analysis of new EPA data covering only 25 states, at
least 34 million Americans in over 6,900 communities drank tap water supplied by systems
containing arsenic, a known toxin and carcinogen, at average levels that pose unacceptable
cancer risks.l Our "best" estimate, based on what we believe to be the most reasonable
(but less conservative) analytical techniques, indicates that 56 million Americans in over
8,000 communities in those 25 states drank water with arsenic at these risky levels.[2
These newly public figures are based on more than 100,000 arsenic samples collected from
1980 to 1998 by more than 24,000 public water systems in 25 states, which were then
compiled by the U.S. Environmental Protection Agency (EPA). The Natural Resources
Defense Council (NRDC) obtained the data under the Freedom of Information Act and
analyzed them. While arsenic levels can vary with time, when considering cancer risk, the
average levels generally are of primary concern. For this reason, NRDC calculated average
arsenic levels in the systems evaluated. Because data were available for only half of the
states in the nation, these are likely to be significant underestimates of the total U.S.
population exposed to arsenic in tap water.

NRDC also has generated maps for this report showing the geographic distribution of
arsenic problems for all 25 reporting states. This marks the first time that EPAQSs drinking
water database has been publicly analyzed using a Geographic Information System (GIS)
to generate maps of drinking water problems.

This report includes a summary of the adverse health effects of arsenic in drinking water by
an eminent expert on the subject, based upon a 1999 National Academy of Sciences (NAS)
report and a review of peer-reviewed literature. The NAS report and other scientific
literature discussed here have concluded that arsenic in drinking water is a known cause of
bladder, lung, and skin cancer. In addition, the NAS report and many previous studies have
found that arsenic in drinking water may also cause kidney and liver cancer.

Arseniclls known noncancer toxic effects include toxicity to the central and peripheral
nervous systems, heart and blood vessel problems, and various precancerous lesions on
the skin, such as hyperkeratosis (a pronounced scaly skin condition) as well as changes in
pigmentation. The NAS report and peer-reviewed animal studies have found that arsenic
may also cause birth defects and reproductive and other problems, although some of these
effects are less documented than arsenic's cancerous, skin, nervous, and cardiovascular
effects.

The NAS concluded in 1999 that EPAUSs 57 year-old arsenic standard for drinking water of
50 parts per billion (ppb), set in 1942 before arsenic was known to cause cancer, "does not
achieve EPAOs goal for public health protection and, therefore, requires downward revision
as promptly as possible” (NAS, 1999, p. 9). In fact, the academy said that drinking water at
the current EPA standard "could easily” result in a total fatal cancer risk of 1 in 100 -- about
a 10,000 times higher cancer risk than EPA would allow for carcinogens in food, for
example.

RECOMMENDATIONS

¢ EPA must immediately adopt a strict, health-protective standard for arsenic in
tap water. The Safe Drinking Water Act (SDWA) Amendments of 1996 required EPA
to propose a revised arsenic standard (to replace the old standard set in 1942) by
January 1, 2000, a deadline the agency has missed. This is the third time EPA has
violated a statutory mandate to update the arsenic standard. EPA is required to
finalize a new standard by January 1, 2001. We conclude -- as did NAS -- that EPA
should expeditiously issue a stricter Maximum Contaminant Level standard for
arsenic. EPA must consider that many Americans also have unavoidabie exposure
to arsenic in their food, so relatively low levels of arsenic in tap water can cause
safety levels to be exceeded. A health-protective tap water arsenic standard should
allow a maximum lifetime cancer risk no greater than that EPA has traditionally
accepted (a level presenting a lifetime cancer risk from 1 in 1,000,000 to at most 1 in
10,000 for vulnerable or highly exposed individuals).

This would require EPA to set a drinking water standard well below the current 50

ppb standard -- in the range of 1 ppb. Limitations in the analytical techniques widely
used for measuring arsenic in water, however, would likely necessitate a standard of
3 ppb, rather than a standard of 1 ppb, because reliably quantifying arsenic at levels

http://www.nrdc.org/water/drinking/arsenic/exesum.asp 11/14/2007
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standard would be from $5 to $14 per month for the vast majority (87 percent) of
affected consumers; users of small systems may have to pay significantly more.
EPA1s (admittedly high) estimates also project that nationally an arsenic standard of
2 ppb would cost $2.1 billion per year, and a 5 ppb standard would cost $686 million
per year.

o EPA should reduce its cross-media guidance level for arsenic and should fund
improved analytical methods to lower detection limits for arsenic. Health data
indicate that EPA's current guidance level establishing the maximum recommended
daily arsenic exposure, called a reference dose (which is unenforceable itself, but is
used by EPA in developing enforceable standards in all environmental media,
including water), is too high and may not protect vulnerable populations, such as
children. To protect children, EPA should reduce this reference dose from 0.3
micrograms per kilogram per day (ug-kg per day) to at most 0.1 pg-kg per day, and
should immediately reevaluate the reference dose in light of the 1999 NAS risk
estimates, suggesting that the cancer risk at this level would still be unacceptable. In
addition, EPA should fund efforts to reduce the level at which arsenic can be reliably
detected in drinking water, so that it can be found down to levels at which it may
pose a health risk (below 1 ppb).

o Water systems should be honest with their customers about arsenic
contamination and potential health risks. Only if water systems tell their
customers the truth about arsenic contamination in their tap water, and about the
health threat it poses, will the public support efforts (including possible rate
increases) to remedy the problem.

« Systems with arsenic problems should work with government officials to clean
up their source water. Some systems may be able to reduce arsenic levels by
cleaning up or changing the source of their water. For example, some arsenic
contamination results from leaching of arsenic from old waste dumps, mines, or
tailings, or from past use of arsenic-containing pesticides. Government officials and
water systems should team up with citizens to remedy contamination at these sites
so water supplies are not arsenic-contaminated. In addition, recent studies have
shown that high groundwater pumping rates have increased arsenic levels in some
wells. It should be investigated whether reducing pumping rates or reworking wells
can reduce some systemsi: arsenic levels.

= Water systems unabie to get cleaner source water should treat to remove
arsenic; state and federal funds should be increased to assist smaller Systems
in paying for upgrades. As noted above, there is readily available treatment
technology that can remove arsenic from tap water, at a cost of about $5 to $14 per
month per household for the vast majority of people (87 percent) served by systems
with arsenic problems. Very small systems serving a small fraction of the population
drinking arsenic-contaminated water, however, will often be more expensive to clean
up per household (due to the lack of economies of scale). For these systems, federal
and state assistance to improve treatment is available, and arsenic contamination
should be a high priority for these drinking water funds. Additional federal and state
funding through State Revolving Fund (SRF), USDA's Rural Utility Service, and other
programs may also be needed. The SRF established by the SDWA Amendments of
1996 should be funded at least to the full authorized amount ($1 billion per year) to
help smaller systems with arsenic problems,

« EPA should improve its arsenic and other drinking water databases. EPA
should upgrade its drinking water database, known as the Safe Drinking Water
Information System (SDWIS) so that it includes all of these arsenic data, as well as
unregulated contaminant data, as required by the Safe Drinking Water Act -- and
makes them accessible to the public. The SDWIS database must aiso be upgraded
to include more accurate latitude and longitude ("lat-long") data. The ready
availability and low cost of new GPS (global positioning system) units for recording
lat-fong coordinates -- available for a few hundred dollars -- should drive EPA to
require accurate lat-long data for the distribution systems, treatment plants, and
intakes of each public water system. Such data will have a wealth of uses for water
systems, state and local officials, EPA, and the public in using GIS systems for
protecting source water, for developing targeted and well-documented rules, and for
other purposes.

Notes

1. The phrase "unacceptabte cancer risk” is used here to mean water containing arsenic at a level posing a lifetime
risk of dying from cancers in all internal organs -- bladder, kidney, liver, and Jung -- of aver 1 in 10,000, based on the
methodologies, estimates, and cancer risk characterizations described in the National Academy of Sciences!] recent
report, Arsenic in Drinking Water, at 8, 301 (1999), and based on the standard assumption that a person consumes
two liters of water per day. A 1 in 10,000 cancer risk traditionally is the highest cancer risk EPA ever allows in 1ap
water when setting standards, aithough the agency usually seeks to set standards at a stricter level, posing a lower
cancer risk. See Chapters 1 and 2 for details.

2. As discussed in Chapter 1, the 56 million population exposed figure is our best estimate of the average arsenic
exposure levels of consumers in the 25 states included in the new EPA database analyzed in this report. While this
analysis is conservative (it may underestimate the extent of exposure}, an even more conservative analysis would
suggest that a minimum of 34 million people in these 25 states drank water posing a significant cancer risk. The latter
highly conservative iow average estimate assumes, when calculating average arsenic (evels, that no arsenic was in
the water at times when early crude tests with a high reporting limit of, for example, 10 ppb, found none, even though
subsequent more sensitive tests found arsenic. On the other hand, the mid-average approach assumes that arsenic

http://www.nrdc.org/water/drinking/arsenic/exesum.asp
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Chapter 1
ARSENIC HAS BEEN FOUND AT LEVELS OF HEALTH CONCERN IN THE TAP
WATER OF TENS OF MILLIONS OF AMERICANS IN 25 STATES

NRDC has obtained new data showing that tens of millions of Americans are consuming tap
water every day that poses unacceptable cancer risks. This chapter summarizes these new
arsenic occurrence data, while subsequent chapters discuss in detail the health implications
of arsenic contamination of drinking water and the need for a stricter standard for arsenic in
tap water,

The source of these new data is an EPA database not previously made public, obtained by
NRDC under the Freedom of Information Act. In preparing to develop an updated standard
for arsenic in drinking water, EPA asked all states for data on the occurrence of arsenic in
the tap water served by public water systems. Twenty-five states responded (see Figure 1,
National Arsenic Occurrence Map), providing over 100,000 arsenic test results taken from
1980 to 1998 from over 23,000 public water systems. These water systems serve a total of
about 99.5 million Americans, or 40 percent of the 1990 U.S. population. Because the
database does not cover states in which approximately 60 percent of the U.S. population
resides, the estimates of population affected by arsenic in their tap water likely are
substantial underestimates. NRDC has deleted from consideration, as potentially unreliable,
samples that exceeded 1,000 parts per billion.

These new data reveal startling new details about the extent of arsenic contamination in the
tap water. Table 1 shows our best estimate is that over 56 million Americans in these 25
states consumed water from systems containing arsenic at levels presenting a potentially
fatal cancer risk above the level that is EPAOs highest acceptable cancer risk (1 in 10,000).
Even our extremely conservative "low average" analysis approach indicates that at a
minimum, over 34 million people in these 25 states drank water posing these elevated
cancer risks. Our estimates are based on detailed evaluations of the EPA-collected
occurrence data and the National Academy of Sciences (NAS) total cancer risk estimates. 3l
Table 2 notes the total potentially fatal cancer risk that would be associated with drinking
two liters of water containing arsenic at a given level for a lifetime, based upon the NAS
estimates. Chapter 2 includes a further discussion of these data on risks and health effects,
and how these estimates were derived.

As is clear from Tables 1 and 2, tens of millions of Americans are consuming tap water
every day at levels that may pose a serious potentially fatal cancer risk and other health
risks. Appendix A lists each public water system in which arsenic was found in the 25 states
reporting data. The national map is intended to show the general areas that are hardest hit
by the highest levels of arsenic. However, to determine whether arsenic has been found in
a particular public water system, according to EPAOs database, readers should refer to the
table of water systems reported in Appendix A. The map cannot be used by itself to identify
whether a particular water system has an arsenic problem, because often there are several
water systems located immediately adjacent to each other, and the map was generated at a
scale that cannot be used to identify precisely which water system contains a given level of
arsenic.

Table 1: Arsenic Levels in Tap Water Systems in 25 States --
Low and Best Estimates

Average
Arsenic Level

(in ppb)

Low
Estimate* of
Number of
Water
Systems
Affected

Low Estimate*
of Total
Population
Served

Best
Estimate** of
Number of
Water
Systems
Affected

Best Estimate**
of Total
Population
Served

None detected

15,624

40,619,400

15,624

40,618,400

Detected, <1*

2,068

28,017,372

884

5,825,297

> 1and <3

2,935

19,994,024

3,146

25,711,312

>3 and <5

1,321

7,440,564

1,847

17,484,651

>5and <10

1,348

5,033,538

1,652

10,611,259

>10and <15

535

1,451,616

566

2,075,157
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> 25 and <50 280 354,802 283 376,542

> 50 66 98,736 66 99,736

TOTAL 24,599 103,523,971 24,599 103,523,970

TOTAL at or 6,907 34,887,199 8,091 56,979,263
above 1 ppb
(0.5 ppb
presents the
highest cancer
risk EPA
traditionally
allows in tap
water)

*The fow estimate is based on the assumption that any nondetect, no matter what the
reporting limit, contained no arsenic, even if other samples showed arsenic was present.
This highly conservative analysis results in a large number of systems having average
concentrations below 1 ppb, because all reported nondetects, no matter what the
reporting limit, are averaged as zero. See the discussion in the text for more details on
how these averages were calculated.

** The best estimate is the estimated mid-average level of each system, which is the
average of the detected levels of arsenic and, for those systems for which there was at
least one detect of arsenic, one-half the level of detection for all nondetects. See the
discussion in the text for more details on how these averages were calculated.

Table 2: Lifetime Risks of Dying of Cancer from Arsenic in Tap
Water

Based upon the National Academy of Sciences' 1999 Risk Estimates*

Arsenic Level in Tap Water Approximate Total Cancer Risk
(in parts per billion, or ppb) (assuming 2 liters consumed/day)
0.5 ppb 1in 10,000
(highest cancer risk EPA usually allows in
tap water)
1 ppb 1in 5,000
3 ppb 1in 1,667
4 ppb 1in 1,250
5 ppb 1in 1,000
10 ppb 1in 500
20 ppb 1in 250
25 ppb 1in 200
50 ppb 1in 100
*See nate 3 and Chapter 3 for details on how we caiculated total cancer risk based on an
extrapolation of NAS's risk estimates, which assumed a linear dose-response and no
threshold.

WATER SYSTEMS WITH ELEVATED LEVELS OF ARSENIC AND STATE MAPS
SHOWING DISTRIBUTION OF ARSENIC PROBLEMS

Arsenic contamination of tap water is not a problem limited to a few pockets of the nation,
nor is it limited in scope to small water systems. Tables 3 through 5 present summary data
showing some water systems in which the EPA and state data indicate serious arsenic
contamination problems may be found.

In addition, using ArcView Geographic Information System (GIS) software, and the latitude
and longitude coordinates for public water systems reported in EPA's Safe Drinking Water
Information System (SDWIS), NRDC has developed 25 state maps showing the regional
variations in arsenic levels in tap water. The larger the dot, the larger the population served
water system. In addition, we used graduated red coloration to show the concentration of
arsenic found in the water, from light pink (representing low concentrations of arsenic) to
bright red (representing mid-level arsenic levels) to dark red (representing severe arsenic
contamination). In addition, NRDC wanted to give readers a picture of where arsenic was
being searched for but not found. We used separate maps with graduated blue-green
coloration to represent nondetects, with light blue-green representing nondetects using low
levels of quantification (for example 1 ppb), and darker blue-green representing nondetects
using high limits of quantification (for example 10 ppb).

As is clear from these tables and the 25 state maps, although arsenic contamination of tap

http://www.nrdc.org/water/drinking/arsenic/chap1.asp 11/14/2007
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Note: Only the national map is included in the oniine version of this report.

How Average Arsenic Levels are Calculated in This Report and in Appendix A

Arsenic levels can vary with time, and old samples often used cruder analytical techniques
that could not detect low arsenic levels (below 10 parts per billion). We found that the so-
called reporting limits for arsenic (that is, the lowest level of arsenic in the water that states
require to be reported) in many states was 5 to 10 ppb in the 1980's and even in the early
1990's. Figure 3 shows that in some states, such as California, many water systems testing
their water for arsenic were allowed to report as nondetected any level of arsenic below the
stateOs relatively high reporting limits.

In many cases, those reporting limits later were lowered, due to improved analytical
methods, and arsenic started to be reported in the water of many more communities, as
would be expected. This presented a problem for our analysis: when a water system had for
years not reported arsenic, and then reported it when the reporting limit dropped, how
should we calculate the arsenic level for that system? Additionally, a relatively small number
of water systems had very inconsistent reported levels of arsenic over time, and we had to
decide how to report their average levels as well. We decided that when a water system
conducted multiple tests of its water, we would use two different averaging techniques to
estimate the arsenic exposure for consumers of that water:

» First, we calculated a very conservative low average, which assumes that when
arsenic was not reported as detected, there was absolutely no arsenic in the water at
that time, even if the limit of detection was high (for example, 10 ppb), and even if
other tests showed that arsenic was present in the water at levels somewhat below
the previous reporting limit. For example, if a water system did five tests when the
reporting limit was 10 ppb from 1985 to 1930 and found no arsenic, and then tested
twice in 1993 to 1995 when the reporting limit was 3 ppb, and it found 8 ppb both of
those later times, the low average calculated for that system would be 2.3 ppb (that
is, [0 ppb + O ppb + 0 ppb + O ppb + 0 ppb + 8 ppb + 8ppb] O 7 measurements = 2.3
ppD).

* Second, we based our best estimate on a calculated mid-average, which assumes
that if at least some arsenic was detected in a water system at some time, then
whenever arsenic was not reported as detected, it was present at a level of one half
of the reporting limit. Using the same example, if a water system had five tests when
the reporting limit was 10 ppb from 1985 to 1990 and found no arsenic, and then
tested twice in 1993 to 1995 when the reporting limit was 3 ppb, and found 8 ppb
both of those later times, the mid-average calculated for that system would be 5.8
ppb (that is, (5 ppb + 5 ppb + 5 ppb + 5 ppb + 5 ppb + 8 ppb + 8 ppb] 0 7
measurements = 5.8 ppb).

Figure 2: State Average Arsenic Concentrations for Systems Finding Arsenic

~— B Ground Water
. |mSurfaceWwater |

Based on best estimate of average arsenic levels for systems that found arsenic.
Systems with all non-detects excluded.

Figure 3: Number of Tap Water Arsenic Samples, and the Lowest Level of Arsenic Required to Be Reported, by
State (Reporting Limits)
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Table 3: 46 Largest Water Systems With Arsenic Levels Over 5 ppb (Ranked by Largest
Population First)

Table 4. Highest Average Arsenic Levels in Water Systems Serving Over 10,000 (Ranked
by Largest Population First)

Table 5. 50 Public Water Systems of All Sizes With Highest Average of Arsenic

Notes

3. As is discussed in Chapter 3, NAS estimated that, considering Jung and bladder cancers death studies, the total
cancer risk at the current tap water standard of 50 ppb “could easily" be 1 in 100. NAS, Arsenic in Drinking Water, at
8, 301 (1999). The NAS also noted that while there may be some indication that arsenic may not have a linear dose-
response relationship at iow doses, these data are "inconciusive and do not meet EPA{Is 1996 stated criteria for
departure from the default assumption of linearity.” /bid at 7. Thus, as discussed in Chapter 2, we assume, as did
NAS, that dose-response is linear with no threshold, and that the total lifetime potentially fatal cancer risk of
consuming two liters per day of arsenic-contaminated water poses the risks noted in Table 2. While NAS did not
explicitly caiculate risks posed by water with arsenic at levels below 50 ppb, its analysis was used to develop Table 2.
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Chapter 2
AN OVERVIEW OF THE SCIENTIFIC AND HEALTH ISSUES RAISED BY ARSENIC
REGULATION

WHAT ARE THE KEY SCIENCE AND HEALTH ISSUES FOR ARSENIC REGULATION
IN TAP WATER?

There are several important public health issues raised by the presence of arsenic in
Americals tap water, including:
(These issues are discussed in this chapter.)
1. Why should the public care about arsenic in drinking water?
2. What are some of the environmental and biological characteristics of arsenic that
are important to human health?
3. What are the adverse health effects of the various chemical forms of arsenic
found in U.S drinking water?
4. Who in America is at special risk for adverse health effects from arsenic?

(These issues are discussed in the following chapter.)

5. What can we conclude about the adequacy of the U.S. EPACs current drinking
water standard for arsenic?

6. What can we conclude about the adequacy of other regulatory guidelines or
standards for arsenic, for example the EPA reference dose (RfD) for ingested
arsenic?

7. What can we conclude about what a health-protective level of arsenic in
American drinking water supplies should be to prevent cancer and noncancer
effects in American populations?

8. How can we prevent arsenic from getting into drinking water, or remove it from
drinking water once it03s there?

ANALYSIS AND DISCUSSION
Why should the public care about arsenic in its drinking water?

Arsenic is an element of the earth's crust that has many economic and industrial uses.
However, it also is highly toxic in many of its chemical forms, even at the low concentrations
often found in drinking water. Arsenic itself, as the core element in various arsenic
compounds, remains unaltered even though it may bind or unbind with other elements or
undergo changes in valence, or charge state. This scientific reality has many implications
for how the element moves through the human environment and how we can effectively
regulate it.

Some drinking water arsenic comes from contamination by human activities. For example,
arsenic can be released by industrial or mining waste sites, or can seep from a pesticide
dump site into groundwater serving as a community water source. Other drinking water
arsenic occurs naturally. Thus, water supplies from wells drilled into groundwater aquifers
that can be laced with geochemical arsenic.

In fashioning remedies to the problem of arsenic contamination in drinking water, it may be
important to consider the origin of the arsenic. But no matter the source of arsenic, public
health concerns dictate that the problem be solved promptly. Where the arsenic
contamination is from human activity, waste cleanups (such as Superfund cleanups) may
solve the problem, while in other cases the only remedy available may be arsenic removal
at the drinking water treatment plant. The bottom line is that as a matter of community and
preventive medicine, we must seek to minimize or prevent adverse health effects and risks
from arsenic in tap water.

What are some of the environmental and biological characteristics of arsenic that are
important with respect to its effects on human health?

Tap water is one important way that people are exposed to arsenic, but they may also
encounter arsenic in other environmental media, such as food, dust, soil, and ambient air.
Toxic forms of arsenic are harmful to people no matter how they get into our bodies. Water
can be the predominant source of the toxic forms of arsenic for many Americans, but in
order for arsenic to be a health concern, it is not necessary that drinking water be the sole
or dominant source of human arsenic intake. In other words, arsenic levels in our blood
increase no matter what the source, so more arsenic in toxic forms from tap water or any
other source increases our health risk.

This environmental and biclogical reality prevents our viewing tap water arsenic in isolation.
If we chose to quantify health risks only for drinking water arsenic and did not consider
suspected or known contributions from other human arsenic intake sources, we might well
be underestimating overall or aggregate health risks. That is, our risk numbers would be at
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contaminants and associated human exposures than others. This multimedia, integrated
risk concept is particularly critical in the case of drinking water arsenic. Tap water arsenic is
more easily controlled through centralized regulation, for example, controls on community
water supplies, than arsenic in various dispersed sources and pathways, such as arsenic in
soils, arsenic in home remedies popular in certain cultures, contaminated garden crops, or
tocalized air arsenic emissions from smelters. Consequently, the regulatory attention given
to arsenic in water is especially critical.

One characteristic of drinking water arsenic of special concern to regulators and scientists
is the element(’s typical occurrence in an especially toxic form, inorganic oxyarsenic.
Oxyarsenic occurs in two different charge states (or valences) of importance here:
pentavalent, which has five valence electrons (essentially points at which other chemical
groups can attach to it), and trivalent, which has three such valence electrons, or
attachment points. These forms are associated with a variety of cancer and noncancer toxic
effects in humans. A wealth of recent health and scientific data identify trivalent and
pentavalent oxyarsenic as equally toxic under the typical long-term, lower-level exposures
to these arsenicals sustained by human populations. Earlier, crude studies in which test
animals were fed large quantities of either valency form under acute, that is, very short-
term, conditions seemed to show some difference in the way the animals{: metabolisms
reacted, but we now know that result mainly related to the high-dose, short-time conditions
of the studies. These conditions do not apply to long-term exposures of human populations
to lower, but still toxic, exposure levels.

Most Americans are adept at recognizing visible or "macro-scale” acute and chronic
(continuing) hazards to their health and readily accept the usual characterizations of those
hazards by experts. Examples include acute injuries from fire and various chronic diseases
linked to smoking. But many people are less aware of environmental contaminants and their
toxic potentials. Many toxic contaminants such as arsenic occur in the environment at
extremely low concentrations, yet these levels still can be high enough to be of health
concern because they can be toxic at trace (part-per-million, ppm) or ultra-trace (part-per-
billion, ppb and part-per-trillion, ppt) levels. In some cases, the injuries to human health
from exposure to contaminants may only be seen after persistent contact with the
contaminant for years or even decades; in other cases, complex medical and laboratory
tests must be done to establish their presence.

What are the adverse health effects of arsenic in those chemical forms likely to occur
in AmericalOs drinking water?

The publicis perception of arsenic is still largely literary and forensic (stemming from such
classics as the Joseph Kesselring play Arsenic and Old Lace and the film it inspired), and is
most often recognized as the poison of choice for homicide, suicide, and other nefarious
activities. This perception of arsenic toxicity represents only its most severe form. Such
poisonings are acute, triggered by ingestion of very high amounts of inorganic arsenic (such
as oxyarsenic) over a short time. When arsenic is ingested in large amounts deliberately or
inadvertently, it produces a constellation of severe and often fatal injuries to the
cardiovascular, gastrointestinal and nervous systems. This report examines the less-
dramatic (but perhaps more important overall) dose-response and public health implications
of widespread lower-level arsenic exposure of populations or their subsets.

We are concerned with arsenic exposures and toxic responses that are long term, occur at
relatively much lower doses than those producing acute, fatal poisoning, and affect entire
populations or population segments rather than a toxic outcome reported for a specific
individual. In fact, we now know that the levels of arsenic and other elements in the
environment that are toxic are so low that scientists could not previously have anticipated
adverse effects without the growing scientific database of human epidemiological,
experimental animal, and toxicological mechanistic studies. This large and evolving
database defines significant toxic risks across a wide spectrum of doses or exposures.

The available information on the adverse heaith effects of arsenic in drinking water and in
other media are to be found in various authoritative expert consensus documents listed in
this paper(s illustrative bibliography. These include documents of federal agencies such as
the EPA, and independent scientific bodies such as the National Academy of Sciences
(NAS). These treatises and individual critical reviews and research papers form the
foundation of the analyses and conclusions presented in this paper. This analysis and its
conclusions about the impact of tap water arsenic on public health are focused on adverse
effects associated with the elementis toxicological character. Some experimental animal
studies of arsenicis biological activity in recent years have suggested a potential role for
the element as a nutrient in those animal species tested. Nutrient roles at very low intakes
and toxic effects at higher intakes are not uncommon with environmental elements and do
not, in any way, ease the need for control of excessive exposures. A nutrient role in
humans, within the framework of the battery of widely accepted criteria to establish such
roles, has not been determined for arsenic.

Indeed, the NAS[s recent report on arsenic in drinking water notes that "studies to date do
not provide evidence that arsenic is an essential element in humans or that it is required for
any essential biochemical process." (NAS, 1999, p. 2569) Any nutrient role would have to be
at very low levels, in common with other elements with dual bioactivity. It is highly unlikely
that arsenic could ever be regulated to levels so low that any yet-to-be-established human
deficiency for the element would occur. This topic was discussed in detail by the author
elsewhere (Mushak, 1994).

Arsenic-Induced Skin and Internal Cancers

Long-term exposure of nonoccupational human populations to environmental arsenic is
associated with skin cancer and with various internal cancers, such as bladder, kidney,
liver, and tung cancer. The NAS(!s 1998 report on arsenic in drinking water concluded that
arsenic is "known" to cause skin, bladder and lung cancer, and noted that there is
substantial evidence that arsenic in drinking water is associated with other cancers,
including cancers of the liver and kidney.

Workers encountering airborne arsenic in the workplace are known to be at high risk for
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drinking water. Consult the bibliography for further details. Among the key references are
the 1984 EPA health assessment document for arsenic, the 1988 EPA assessment of some
specific issues for arsenic and human health, the EPA 1996 document for arsenic health
assessment, and the 1999 NAS detailed report on cancer and other adverse effects,
Arsenic in Drinking Water.

Some of the most compelling evidence for arsenic as a carcinogenic (cancer-causing)
substance is to be found in various studies of a large Taiwanese population exposed to
arsenic in their drinking water. Also compelling are data showing elevated cancer rates in
people who drank arsenic-contaminated water in Argentina and Chile. The Taiwanese study
population was huge, numbering more than 40,000 subjects, and included a large control
population with more than 7,000 individuals. Study groups of these sizes in the
environmental epidemiology of toxic elements are not very common. The earliest cancers
appearing in these Taiwanese and in other groups were skin cancers -- consisting of
various histopathological types -- followed later in their lives by cancers of internal organs --
bladder, kidney, liver, lung. Arsenic-associated skin cancers occur in specific body areas
not exposed to suniight: the trunk, soles, and paims. Therefore, arsenic cancer lesions can
be distinguished from cancers caused by sun exposure.

Additional strong evidence that arsenic in drinking water causes cancer is from Chile, where
a larger population was studied than that in Taiwan -- more than 400,000 people.
Researchers evaluating this Chilean population found marked increases in mortality for
bladder and lung cancer in particular. Approximately 7 percent of all deaths over age 30
could be attributed to arsenic (Smith AH et al. 1998).

Some regulators and others have argued that the threat to life caused by arsenic-
associated cancers differs between skin cancers and cancers of the bladder, kidney, liver,
or lung. They argue that the latter cancers collectively offer a higher mortality risk and are
therefore more life-threatening. This distinction is hardly reassuring, nor does it counsel
neglect of skin cancer as a public health concern. Only some of the arsenic-associated
cancers arising in skin and associated with arsenic are benign {the basal cell lesions) while
the squamous cell carcinomas may metastasize to other organs. In any event, the findings
of internal organ cancers in reports that are more recent than those for skin cancers have
significantly reinforced public health and safety concerns associated with arsenic.

While some regulators have suggested that skin cancer should be downgraded as a health
concern because it sometimes is not fatal, is inappropriate to consider only fatal cancers in
assessing arsenicUs risks to public health. Nonfatal cancers inflict enormous emotional and
economic costs to the victims of these cancers, their families, and society as a whole.

Not surprisingly, new findings on arsenic carcinogenesis have generated a number of
recent studies, such as ones looking at how representative the Taiwanese population data
are for risk analyses in U.S. communities exposed to arsenic in drinking water and other
environmental media. Some in industry and their representatives have challenged the
Taiwanese data, despite the fact that the Taiwanese data are the most extensive to date,
and that rates of cancers associated with drinking water arsenic are proportional,
considering varying exposure levels, to those found in other geographically distinct areas,
such as Argentina and Chile.

To date, however, no one has successfully challenged the view by U.S. regulators and the
NAS that the Taiwanese and Chilean studies provide strong evidence of arsenicOs
carcinogenicity in humans. Several appraisals of these challenges merit comment and the
author noted these in a 1995 paper (Mushak and Crocetti, 1995).

Some attacks on the Taiwanese data have argued that the nutritional status and metabolic
aspects of the study population put it at greater risk for toxicity from arsenic exposures than
U.S. communities. However, the results of these studies have not produced any convincing 4
challenges to the scientific validity of the data on nutritional grounds (Mushak and Crocetti,
1995). Impaired nutrition as a factor producing increased arsenic toxicity in Taiwanese,
even if it were valid, is hardly an exclusionary criterion for comparisons with Americans. The
argument of differential nutrition requires that we assume Americans exposed to drinking
water arsenic, unlike the Taiwanese, are all well-nourished and at lower risk for arsenic
toxicity. This is simply untrue. Undernutrition is a chronic public health and societal problem
in America, including for those in the high-risk arsenic groups, the elderly and young
children (see below).

Industry and some others have cited additional factors to argue that one cannot compare
the Taiwanese exposures to arsenic to American arsenic exposures. They have claimed
that other contaminants, such as alkaloids, in the Taiwanese well water are the culprits or at
least co-culprits. Again, this argument is unconvincing. For example, arsenic produces
cancers and other arsenic-associated effects in a number of other exposure settings
comparable to the Taiwanese situation, but where alkaloidal contaminants are absent.
Others have held that the Taiwanese have genetic determinants that alter arsenic
metabolism in the body, resulting in a different likelihood of cancers, but genetic
predisposition to arsenic-associated cancers also remains an open issue. Some recent
studies suggest that there may be genetic polymorphism {that is, many different human
genetic types) in the enzyme pathway which is thought to detoxify arsenic in our body
("detoxifying biomethylation"), but such polymorphism has yet to be linked to risk
differences for various cancers. Furthermore, we do not know the range of genetic diversity
in Americans with respect to these arsenic methylation enzymes. Nor do we have a good
handle on the mechanisms of arsenic carcinogenesis, or the metabolic transformations of
the element. Research has also suggested that increased arsenic methylation may be
linked to a higher cancer risk. This author first hypothesized in 1983 that the body's
metabolic diversion of methyl groups away from needed bodily processes to detoxifying
arsenic could be a factor in causing arsenic toxicity (Mushak, 1983). Thus, as NAS's 1999
report concluded, there is no basis on which to rest any argument that the solid body of
Taiwanese data associating arsenic in tap water with several cancers, or the confirmatory
data from Argentina and Chile, should be rejected.

These studies, taken together, paint a compeliing picture. They have lead the NAS and
many other august bodies to conclude that arsenic in drinking water is known to cause
cancer in humans.
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including hyperkeratosis, a pronounced scaly skin condition, and changes in pigmentation.
These skin changes are so characteristic that the medical literature notes that laypeople
could easily identify workers who used arsenic as a sheep-dip pesticide, simply because of
their obvious skin lesions.

Ingested inorganic arsenic produces both central and peripheral nervous system effects in
exposed humans. Peripheral nervous system effects on both sensory and motor nerve
function mainly harm adults, while very young children are more susceptible to central
nervous system effects on the brain. The effects of arsenic exposure in children may persist
over the long term, based on data described in EPA[Is 1984 health assessment document
(EPA, 1984). Irreversible toxicity must obviously be viewed much more seriously than
reversible effects. Once injury has occurred, simply reducing the exposure does not undo
the harm.

Exposures to arsenic in drinking water and other media also cause toxic effects on
peripheral blood vessels. In its extreme form, vessel toxicity takes the form of a dry
gangrene, called Blackfoot Disease, particularly noted in the more heavily exposed
Taiwanese. Lower exposures were linked to a very painful peripheral blood vessel disorder
in Chilean children exposed to drinking water arsenic, resembling Raynaudiis Disease. The
latter arises from arterial and arteriolar spasm and contractions leading to impaired blood
flow and cyanosis (inadequate oxygen reaching the tissues). Studies also have linked
arsenic exposure from drinking water to higher rates of diabetes.

Data from the Taiwanese studies and from studies of other populations reveal that there is
a dose-response relationship for ingested water arsenic and several non-cancer toxic
effects (NAS, 1999; EPA, 1984, 1996). By dose-response relationship, we simply mean that
as the arsenic intake increases, both the frequency and the severity of toxic effects increase
in the exposed people. This type of dose-response relationship is one of the most important
pieces of evidence that health scientists use to determine that a toxic chemical actually
causes a particular toxic effect. For example, scientists have documented a dose-response
relationship in human populations showing that increased exposure to arsenic in drinking
water causes more frequent and more severe skin lesions and serious vascular effects.
Arsenic also has been linked to injury to the cardiovascular system, a particular concern in
the United States where cardiovascular diseases already are a major public health concern.
Elevated arsenic exposures should be considered a potential added risk factor in addition to
other widely-recognized risk factors for cardiovascular diseases.

Who in America is at special risk for adverse health effects from environmental
arsenic?

Different people respond to exposure to arsenic or other toxins in different ways. The toxic
responses can vary greatly, even when people are exposed to the same amount of a
contaminant such as arsenic.

There are many reasons for this variability in toxic response, arising from either intrinsic
factors or extrinsic causes. Intrinsic factors are those peculiar to the individual, and over
which the individual has littie control, for example, gender, age, race, stage of development,
or group behavioral traits. Extrinsic factors are those outside the individualis
characteristics and include length of exposure to a toxic substance. A general discussion of
characteristics that can heavily influence the differential toxicity of toxins to different
individuals, in the context of lead, is included in the NAS?1s 1993 report on populations
sensitive to lead exposure (NAS, 1993a), of which the chief author of this report was a co-
author. A second NAS report appearing in 1993 (NAS, 1993b) detailed the increased
sensitivity of very young children to pesticides compared to aduits. As discussed below,
many of the basic principles that may lead to higher risks in children from lead or pesticides
(for example, childreni’s immature detoxification systems and higher exposure to drinking
water per unit of body weight) apply to arsenic.

Variability in the human population(’s sensitivity to environmental contaminant toxicities is
now an accepted principle in scientific, regulatory, and legislative quarters. This acceptance
by science is found in numerous documents and individual research papers dealing with
environmental contaminants, illustrated in the cited treatises and papers. Agencies such as
the EPA regulate environmental metals and other contaminants with an eye to those
populations at special risk, not "average" populations. That is, population segments with
particular biological sensitivities or enhanced exposures are identified in relevant
rulemaking for adequate protection from exposure and associated toxic harm.

In 1996 Congress enacted the Food Quality Protection Act (FQPA), Pub. L. No. 104-170,
110 Stat. 1489 {1996), partly in response to the 1993 NAS report on children and pesticides
(NAS, 1993b), Pesticides in the Diets of Infants and Children. The FQPA mandates special
protection for young children from pesticides, including a general requirement that an added
tenfold margin be included to ensure safety for children, uniess reliable data show that such
an additional safety factor is unnecessary to protect children. Similarly, Congress adopted
the "Boxer Amendment" in the 1996 Safe Drinking Water Act Amendments, which requires
EPA to consider children, infants, pregnant women, and other especially vulnerable
subpopulations in setting drinking water standards. SDWA i1 1412(b)(1)(C), (b)(3)(C)(5),
1457(a).

We can readily identify two segments of the U.S. population that are at risk. First, older
adults who have sustained elevated arsenic exposures over the long term are at special
risk. Both cancer and noncancer toxic effects can occur in these individuals as a result of
their prolonged exposure.

Second, very young children can be at elevated risk. The very young, especially infants and
toddiers, are more likely to come into direct contact with arsenic. For instance, they often
put arsenic-contaminated items in their mouths. In addition, pound for pound they consume
more arsenic and other contaminants than adults. A higher arsenic intake rate for children
per unit of body weight has been shown, as seen for example in the 1999 study of Calderon
et al. evaluating American subjects. Additionally, the very young, being less able to defend
against toxicants than are older children or adults. In the case of arsenic, we have to take
into account that the very young do not detoxify arsenic as efficiently as adults, as shown in
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percent inorganic form, suggesting that children may be less able to detoxify arsenic and
therefore may be more susceptible to its toxic effects. Data from a study by Kurttio et al.,
(1998) indicate that this differential in biomethylation-detoxification may persist over many
years. We also must consider that children are more sensitive to the central nervous system
effects of arsenic than adults are, and that children who sustain central nervous system
injuries from arsenic may have irreversible injury, as noted above (EPA, 1984).

A third high-risk population, not fully characterized, is fetuses, which can be exposed to
arsenic by way of maternal exposure. Arsenic, like a number of other environmental
contaminants, crosses the placental barrier in pregnant mammals (for example, NAS,
1999). The fetus is even more biologically sensitive than the infant and toddler. Arsenic
intoxication of the conceptus (human embryo relatively shortly after conception) can
potentially target both organogenesis (the generation of the developing vital organs) in the
embryo stage and further development in the later, fetal stage. While no in-utero arsenic
effects have been documented for human exposures, we do know that oral intake of arsenic
in experimental animal studies produced birth defects, impaired fetal growth, and reduced
the survival of fetal and newborn animals (see, for example, NAS 1999). Of particular
concern here is the recent finding that arsenic enters the fetal circulation in pregnant
women by at least the third trimester, and that the level of arsenic in umbilical cord biood
approaches the maternal arsenic level (Concha et al., 1998b).

Because of variations in human sensitivity to arsenic, including indications that children may
be more vulnerable to this toxin, the NAS (1999) suggested that "a wider margin of safety
might be needed when conducting risk assessments of arsenic because of variations in
metabolism and sensitivity among individuals or groups"(p. 5). The next chapter, dealing
with conclusions about the regulatory status of drinking water arsenic in America, focuses
on these risk groups.

© Natural Resources Defense Council | www.nrdc.org

http://www.nrdc.org/water/drinking/arsenic/chap2.asp 11/14/2007



NRDC: Arsenic and Old Laws - Chapter 3 Page 1 of 6

: NRC Narural Resources Derense Councit

e Eagry’s BesT Deressz

Arsenic and Old Laws
A Scientific and Public Health Analysis of Arsenic Occurrence in Drinking Water, lts
Health Effects, and EPA's Outdated Arsenic Tap Water Standard

Top of Report

Chapter 3
CONCLUSIONS FOR SAFE REGULATION OF DRINKING WATER

What can we conclude about the adequacy of the U.S. EPAOs current drinking water
standard for arsenic?

The present EPA drinking water standard, as an enforceable Maximum Contaminant Level
(MCL), is 50 micrograms of arsenic per liter water (50 ug/L., equivalent to 50 parts per
billion, or ppb). This value has not changed since 1942, and was promulgated with few
scientific underpinnings. There is therefore little scientific support for its regulatory
adequacy. This MCL was issued before the accumulation of the large body of scientific and
human health data produced over the last 30 to 40 years, a period that included the
Taiwanese studies and numerous authoritative treatises on arsenic, including some from
the NAS and EPA. As long ago as 1962, the U.S. Public Health Service recommended that
water containing more than 10 pg/L (or ppb) of arsenic (one-fifth of the still-current
standard) should not be used for domestic supplies.

Congress has directed EPA to update the 1942 arsenic standard three times -- in 1974,
1986, and 1996. A court ordered EPA to complete this task in the early 19900s, but several
extensions were granted. EPA still has not updated the standard. In a legisiative mandate in
the Safe Drinking Water Act Amendments of 1996, Congress again directed EPA to publicly
propose an updated arsenic standard based on current evidence by January 1, 2000, a
deadline that EPA has now, again, missed. EPA is then required to promulgate the fina/
arsenic standard by January 1, 2001.

The current scientific and health risk assessment status of arsenic within that mandate
makes it clear that EPAUs current MCL of 50 pg/L is grossly inadequate for protecting
public health. The extent of that inadequacy is effectively captured in the NAS report,
Arsenic in Drinking Water (NAS, 1999). The report focused heavily on risk assessment
estimates for human cancer frequencies as a function of drinking water and food arsenic
and derived cancer risks for arsenic in environmental media, particularly drinking water. Our
analysis concurs strongly with the academyUs findings and recommendations as well as
the following conclusion:

On the basis of its review of epidemiological findings, experimental data on the mode of
action of arsenic, and available information on the variations in human susceptibility, it is
the subcommittees consensus that the current EPA MCL for arsenic in drinking water
of 50 pg/L does not achieve EPADSs goal for public-health protection and, therefore,
requires downward revision as promptly as possible (NAS, 1999, pp. 8-9).

The NAS report did not recommend a specific MCL below 50 that would be fully health
protective. It did, however, provide a series of cancer risk assessments for cancers of the
skin and internal organs. This approach for bladder and lung cancers employed the
traditional straight-line extrapolation from rates at elevated arsenic exposures. Put
differently, the NAS assumed -- as is usually assumed by scientists based on traditional
principles of toxicology, unless there is strong evidence to the contrary -- that there is a
direct, linear relationship between cancer risk and arsenic exposure. The academy
committee members, correctly and conservatively (with respect to the best health
protection), noted that low-dose extrapolation models based on available data may or may
not be "sublinear" compared to linear extrapolation. That is, arsenic at extremely low doses
may, or may not, cause relatively less cancer risk per microgram than it does at high doses.
However, the NAS experts concluded, the evidence for such "non-linear" models of arsenic-
associated cancer risk is not compelling enough 1o rule out the traditional linear approach,
so the health-protective linear approach should be used. The NAS scientists then used
studies of people who had been exposed to arsenic in their tap water at elevated levels (for
example in Taiwan) to model, or estimate, the risks of people exposed to lower levels.

The 1999 NAS report calculated that arsenic consumption in drinking water at the current
EPA MCL would produce a male fatal bladder cancer lifetime risk of 1 per 1,000 to 1.5 per
1,000, using a linear extrapolation approach. Factoring in lung cancer risk and its relative
robustness compared to bladder cancer (lung cancer risk is about 2.5 times greater than
bladder cancer risk), an overall internal cancer risk rate "could easily result in a combined
lung cancer risk" of 1 percent, or 1 in 100, according to the NASOs 1999 report (p. 8). The
high level of cancer risk from arsenic ingestion in water at the present MCL does not
account for concurrent intakes of carcinogenic arsenic from food or idiosyncratic sources
(for example, certain prepared ethnic remedies that contain arsenic). In the past, EPA
estimated a lower cancer risk from arsenic in tap water than did NAS in 1999. For example,
EPA[Is Integrated Risk Information System (EPA, 1998) estimated about a 10-fold lower
cancer risk for arsenic than the more recent NAS study (NAS, 1999), apparently in part
because EPA evaluated only bladder cancer risks, whereas NAS considered the higher risk
of lung cancer as well, based on recent studies. We believe the NAS risk estimates are
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water. For example, a recent study from Finland (Kurttio et al., 1999), found that Finns who
drank water containing low levels of arsenic (less than 0.1 ppb) had about a 50 percent
lower risk of getting bladder cancer than their countrymen who drank water containing
somewhat more arsenic (0.1 ppb to 0.5 ppb). Significantly, people who drank more than 0.5
ppb arsenic had more than a 140% increase in bladder cancer rates compared to those
who consumed levels less than 0.1 ppb.

The pros and cons of models that characterize cancer risk bring up the role and judgment of
risk assessors. The NAS1s 1983 seminal document on risk assessment in regulatory
agencies and elsewhere in the federal government (NAS, 1983) suggested a four-part
paradigm for quantifying health risk that is now widely used in various incarnations by
governmental agencies and others. The 1983 report also repeatedly made note of the role
of judgment in the risk assessment process, a fact too often ignored by interested parties
viewing regulatory risk assessment models. Without a totally clear scientific consensus on
the guaranteed best scientific approach, or in the face of equally acceptable approaches,
we must opt for the scientific approach that provides the maximum protection for human
populations. The linear extrapolation approach adopted by the NAS subcommittee is in full
accord with this principte, which should apply to assessment of cancer risks for
environmental contaminants.

What can we conclude about the adequacy of other regulatory guidelines or
standards for arsenic, for example the EPA reference dose (RfD) for ingested
arsenic?

EPA issues guidelines for the intake levels of environmental contaminants that the agency
generally considers to be free of toxic risk during long-term, that is, lifetime, exposures. In
the case of oral intakes these values are called reference doses, RfDs. They are expressed
in milligrams (mg) of contaminant daily intake per unit body weight in kilograms (kg-day).
RiDs, being derived for oral intakes, do not usually take account of other routes of intake.
Inhalation of contaminants might be a significant exposure route, in which case a reference
concentration, RfC, expressed as milligrams per cubic meter of ambient air, may aiso be
used. It is important to note that if more than one exposure route is significant, we must
recognize that the RfD is less protective than we would otherwise conclude if we thought
that arsenic in drinking water was the sole route of exposure. EPA, in its general description
of the RfD approach, notes the need to take account of other intake routes (EPA, 1993).
EPA has set the RfD for ingested inorganic arsenic, the amount viewed as not being linked
to any health risk, at 0.0003 mg/kg-day (0.3 ug/kg-day). This value is derived for skin
hyperpigmentation and keratosis and potential vascular effects. Analyses in the preparation
of this paper, including a review of health effects data for the United States, found no
currently valid and convincing reasons to say this value is too low. Thus, no higher RfD is
warranted.

EPAIs failure to fully consider risks to children in the RfD derivation is of concern. it is true
that early childhood is only a fraction of the total lifetime interval considered when deriving
an RfD for lifetime effects of arsenic. However, the relatively inefficient detoxification of a
potent carcinogen and toxin by children, and the increased sensitivity (and higher exposure
per unit of body mass) of children to arsenic-associated central nervous system effects, are
serious issues. EPA shouid revise the current RfD downwards to account for the apparent
elevated vulnerability of children; the data certainly do not support any upward revision of
the current value.

In addition, EPA has not reconciled the health risks represented by the current RfD value
based on noncancer toxic effects with the internal cancer risk estimates calculated for
drinking water arsenic in the 1999 NAS report. The current RfD permits a "safe" daily intake
by a 70 kg adult male of 21 g arsenic per day. Risk-characterization estimates in the NAS
report for the MCL value permit calculation of a cancer risk for this "safe" 21 ug daily intake
that markedly exceeds any acceptable regulatory risk management guideline for cancer.
Put differently, the amounts of arsenic intake that may be safe for noncancer risks are
unsafe for cancer risks.

To protect children and infants, an RfD at least three-fold lower, 0.1 pg/kg-day, is certainly
more defensible and more protective of identifiable at-risk populations in the United States.
This adjustment is based upon standard EPA use of "uncertainty” factors for the RfD. The
current uncertainty factor of three should be increased 10, the next generally permitted level
for such a factor, based on concerns about the special susceptibility of children. Even such
alower RfD, it should be noted, would still present a cancer risk higher than EPA would
generally consider acceptable. We recommend that the RfD be reduced to at most this
level.

What can we conclude about what a health-protective level of arsenic in U.S. drinking
water supplies should be to prevent cancer and noncancer effects in the U.S.
population?

According to the data, we need a much lower and more protective EPA standard for
drinking water arsenic and a much lower and more protective reference dose guidance level
for arsenic.

Given the risk estimates for all internal cancers provided in the NASTis 1999 report, the
current EPA MCL for arsenic must be revised downward to no higher than a value at the
Practical Quantitation Level (PQL) of 3 ppb. EPA completed a thorough review of laboratory
capabilities in 1999, and concluded that the PQL is 3 ppb (Miller, 1999). Thus, a new MCL
of 3 ppb is reasonable, based on the newest analytical methodology assessment from EPA
(which is more current than the 4 ppb figure cited by NAS, 1999, a level based on earlier
studies, see, Eaton et al., 1994; Mushak and Crocetti, 1995).

o Qur conclusion that the MCL should be 3 ppb is driven by practicality, that is, one
cannot regulate below what one can measure for compliance. This does not say that
vaiues lower than the PQL of about 3 ppb pose no cancer risk; it only recognizes that
quantification of these lower levels in drinking water is problematic at this time. While
manv laboratories can reliablv detect arsenic at levels below one opb. reviews of a
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immediately seek to reduce the PQL for arsenic by developing and standardizing
improved analytical techniques for arsenic. The only alternative to setting an MCL at
the PQL would be for EPA to establish a “treatment technique" for arsenic, an
approach that seems difficult to justify here since arsenic is reliably detectable down
to the low ppb range.

e There is no scientifically sound reason for increasing the noncancer RfD value from
0.3 pg/kg-day to a higher value. To the contrary, as noted above, there is good
reason to adjust the value lower. Adults ingesting the “safe" arsenic dose for
noncancer effects will simultaneously be at too high a risk for internal organ cancers.
While EPAUSs risk management guideline for permissible skin cancer risk was
changed to 1 in 10,000 in 1988, the guideline for the more dangerous, more often
fatal internal cancers should remain at 1 in 1,000,000. One cannot get to anything
near this cancer rate guideline with the present RfD value if one assumes significant
contribution of carcinogenic inorganic arsenic from food.

o For these reasons, an RfD at least three-fold lower, 0.1 pg/kg-day, is certainly more
defensible and more protective of identifiable at-risk populations in the United States.

How can we prevent arsenic from getting into drinking water, or remove it from
drinking water once itOds there?

1. Preventing Arsenic From Getting Into Water Supplies.
Arsenic gets into drinking water from a variety of sources. Sources from human activities
include:

¢ Leaking of arsenic from old industrial waste dumps. Arsenic is one of the most
common contaminants found at Superfund sites, for example.

o Leaching of arsenic from mines and mine tailings. Some hard-rock and other
mines expose arsenic-bearing rock to the elements, "liberating" the arsenic into the
environment, and in some cases causing serious arsenic contamination of ground
and surface water.

+ Runoff or leaching of old arsenic-containing pesticides from sites where they
were heavily used. In some cases, the old arsenic-based pesticides remain in the
areas where they were applied, manufactured, or disposed of years ago, and can get
into water supplies.

« Heavy groundwater pumping. Recent studies in Wisconsin and elsewhere have
shown that heavy pumping of groundwater has increased arsenic levels in some
wells. In some cases heavy pumping appears to have pulled water out of heavily
arsenic-contaminated layers of rock that were not the primary aquifer being tapped
but had not been sealed off from the well. In other cases, possibly because
overpumping appears to have caused groundwater levels to drop, increasing
arsenic-bearing rock contact with air and thereby increasing arsenic leaching).

Cleaning up old dumpsites under Superfund and related programs may reduce arsenic
contamination in some systems affected by arsenic from industrial sites. Additionally,
arsenical pesticide hot spots, and certain mine waste sites, are sometimes covered by
Superfund or other cleanup laws and should be addressed in order to reduce water
contamination.

Efforts to reduce leaching and drainage from mines and mine tailings by improving
reclamation and mining practices should also be undertaken to reduce arsenic loading into
many water sources. Furthermore, it is worth investigating whether reworking contaminated
wells (for example, using a casing and cement to seal off arsenic-bearing rock layers that
may be leaking water into the well) and/or reducing pumping rates may in some cases
reduce arsenic levels in systems. Government officials and water systems should work with
citizens to remedy these problems so water supplies are not contaminated by arsenic and
do not need to be treated for arsenic removal.

2. Readily Available Treatment Technologies Can Remove Arsenic from Drinking
Water.

The best way to avoid arsenic contamination from reaching our taps is to prevent it from
getting into the environment in the first place. Where prevention is not possible, as when the
arsenic occurs naturally, and when no alternative water source is available and the system
cannot consolidate with another, cleaner water system, water treatment is readily available.
Treatment already in use by some progressive water utilities has been demonstrated to
reduce or essentially eliminate arsenic contamination of tap water. Among the effective
arsenic treatment options EPA has identified (EPA, 1999; EPA 1994) are:

+ Modifying Existing Coagulation and Filtration. Large water systems that already
have coagulation and filtration technology (as most surface water systems do) can
take simple steps to modify these processes to substantiaily reduce arsenic levels.
Changing their use of iron or manganese oxidation, use of ferric chloride or ferric
sulfate, and alum coagulation and filtration can reduce arsenic by 80 to 95 percent.
These steps are relatively inexpensive.

s Water Softening with Lime. Many water systems already use lime to "soften” their
water (that is, to reduce water "hardness" by removing the minerals calcium and
magnesium). We now know that softening, if optimized, can reduce arsenic levels by
60 to 90 percent. It is about as inexpensive as coagulation and filtration

mndifiratinne
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waters, if the source water has high levels of selenium, fluoride, or sulfate, it is not as
effective at arsenic removal.

« lon Exchange. This technology, already used by many water systems, can remove
arsenic effectively in most water. Again, however, if levels of certain other chemicals
(such as sulfate, selenium, fluoride, or other dissolved solids) are too high,
pretreatment using other technologies is needed to assure that adequate levels of
arsenic are removed.

« Electrodialysis Reversal. Essentially the same process as used to clean blood at
dialysis centers, electrodialysis takes advantage of the charge of particles (like
arsenic) and a special membrane under the influence of an electric current, and can
remove about 80 percent of arsenic from water.

o Reverse Osmosis and Nanofiltration Membranes. RO and NF membranes can
remove 90 percent to more than 95 percent of arsenic. These membranes can reject
substantial amounts of water, and therefore waste-stream recovery or other actions
may be necessary in the arid West. Also, particularly if arsenic levels in the raw
water are high, treatment or disposal of the concentrated brine created by removing
the arsenic from the water can increase costs.

s Point of Use and Point of Entry Treatment. Under the 1996 Safe Drinking Water
Act Amendments, water suppliers are authorized, under strict conditions, to use
point-of-use filters (for example, RO units installed under kitchen sinks) or point of
entry filters (for example, treatment devices in the basement at the point water goes
into the home) to comply with drinking water standards. EPA studies have shown
that these devices can be affordable and effective to treat for arsenic, and may be
cheaper for small systems than installing centralized treatment. For this to work in a
national rule, EPA would have to clarify utilities? utility responsibility in assuring the
continued operation and maintenance of such devices.

3. Treatment Costs to Remove Arsenic are Modest for Most Consumers.

For several years, EPA has been evaluating the cost of installing treatment to meet various
Maximum Contaminant Levels (MCL) for arsenic. EPA's most recent public analysis (Taft,
1998) found that if the standard were lowered from the current 50 ppb down to 5 ppb, it
would cost most households (those served by city systems serving 100,000 people or
more) about $2 a month, and would cost up to $14 a month for people living in smaller
towns (with 10,000 to 100,000 people). Even a standard as low as 2 ppb would cost city
dwellers with arsenic problems about $5 a month, and those living in affected towns as
small as 10,000 people would pay about $14 a month.

Systems serving over 10,000 people serve the vast majority of people affected by arsenic
contamination. Our analysis of EPA[s 25-state arsenic database shows that about 9 out of
10 people (87 percent) who consume arsenic at a significant level in their tap water (over 1
ppb) are served by these systems serving more than 10,000 customers.

For the 13 percent of consumers who get their water from smaller systems, however,
treatment costs can be significantly higher than they are for consumers in cities, because of
the lack of economies of scale. Thus, EPA estimates that people drinking water from a
system serving 3,300 to 10,000 people may have to pay as much as $20 a month, and the
smallest systems (assuming the worst case and that no point-of-use or other devices were
allowed) could reach $100 a month (Taft, 1998).

Using these figures, EPA has estimated that a 5 ppb arsenic rule would cost about $686
million per year, and a 2 ppb standard would cost $2.1 billion. However, EPA recently
admitted (Taft 1998) that both these national cost estimates and the individual household
cost estimates are probably overstatements of the true costs of treatment for several
reasons:

e Most important, EPA assumed that all systems that exceeded the MCL would install
full treatment of all of their water to get it well below the MCL. More recent analysis
shows, however, that most water systems would actually treat only some of their
water and then would blend it with untreated water, in order to produce water just
under the MCL, to keep the costs down.

o EPA assumed that if a water system with multiple wells has just one or a few wells
exceeding the arsenic MCL, the system will treat all of its wells, including those
below the MCL; EPA now understands that this is extremely unlikely.

+ EPA's estimates did not account for recent advances in freatment technologies, such
as the newly understood ability of the relatively inexpensive ion-exchange treatment
to effectively treat all but the highest sulfate waters.

o EPA[s estimates failed to account for improvements in water quality that are
expected to be required by other EPA rules, such as the groundwater rule, the Stage
2 Microbial and Disinfection Byproducts rule, and the uranium rule, all of which are
expected to drive many water systems to use treatment that will also reduce arsenic.

o The older EPA estimates do not consider the availability of point-of-use and point-of-
entry devices now authorized by the 1996 SDWA Amendments, technologies that
are substantially less expensive than centralized treatment for many small systems.

« EPA’s cost estimates do not account for expected reductions in treatment costs as
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Large vs. Small Systems ~
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Population Served By Systerms
by Systems Serving >10,000:
Serving <10,000: 7%
13%

* Significant s defined a5 presenting >1 in 10,000 fatai cancer risk, [.2. over 1 pp

4. The States and Federal Government Should Assist Small Systems That Cannot
Afford Arsenic Treatment.

Even with these reasons to believe EPA is overestimating costs, it is clear that at least
some small systems will have to pay relatively high costs per household to have arsenic-
safe water. For these smaller systems, federal and state assistance to improve treatment is
available, and arsenic contamination should be a high priority for these drinking water
funds. Additional federal and state funding through State Revolving Funds (SRF), USDA's
Rural Utility Service, and other programs may also be needed. The SRF established by the
Safe Drinking Water Act Amendments of 1996, which has not been fully funded since the
act's passage, should be funded at least to the full authorized amount ($1 billion per year)
to help smaller systems with arsenic problems.

Therefore, even using EPAOSs high cost estimates, 4! a strict arsenic standard for tap water
would be both sound public health policy and affordable for consumers. It is EPAOs
obligation to protect the American public from arsenic contaminated tap water, by issuing a
strict MCL of 3 ppb arsenic.

CONCLUSIONS

Americans should be able to turn on their taps and be sure that their drinking water is safe.
Arsenic is perhaps the worst example of EPAOSs failure to address a serious health risk
from a chemical contaminant in drinking water. The agency has had over a quarter century,
since the Safe Drinking Water Act passed in 1974, to adopt a modern tap water standard
for arsenic, but has failed to do so. The time has come for the agency to act. Specifically,
we recommend that:

o EPA Must immediately Propose and Finalize by January 1, 2001 a Health-
Protective Standard for Arsenic in Tap Water. The National Academy of Sciences
(NAS) has made it clear, and we agree, that EPA should expeditiously issue a
stricter Maximum Contaminant Level standard for arsenic. Based on available
scientific literature and NAS risk estimates, this standard should be set no higher
than 3 ppb -- the lowest level reliably quantifiable, according to EPA. Even an arsenic
standard of 3 ppb could pose a fatal cancer risk several times higher than EPA has
traditionally accepted in drinking water.

 EPA Must Revise Downward its Reference Dose for Arsenic. EPA's current
reference dose likely does not protect such vulnerable populations as infants and
children. Furthermore, "safe” arsenic intakes in the RfD present unacceptably high
cancer risks. To protect children, EPA should reduce this reference dose from 0.3
micrograms per kilogram per day (ug-kg/day) to at most 0.1 pg-kg/day. For
concordance with cancer risk numbers, EPA should reevaluate the RfD in more
depth as expeditiously as feasible.

o EPA Should Assure that Improved Analytical Methods Are Widely Available to
Lower Detection Limits for Arsenic. EPA must act to reduce the level at which
arsenic can be reliably detected in drinking water, so that it can be reliably quantified
by most labs at below 1 ppb, the level at which it may pose a health risk.

e« Water Systems Shouid be Honest With Consumers about Arsenic Levels and
Risks. It is in public water systems[ best long-term interest to tell their customers
about arsenic levels in their tap water and the health implications of this
contamination. Only when it is armed with such knowledge can the public be
expected to support funding and efforts to remedy the problem.

e Water Systems Should Seek Government and Citizen Help to Protect Source
Water. Water systems should work with government officials and citizens to prevent
their source water from being contaminated with arsenic.

o Water Systems Should Treat to Remove Arsenic, and Government Funds
Should be Increased to Help Smaller Systems Pay for improvements. Readily
available treatment technology can remove arsenic from tap water, at a cost that is
reasonable (85 to $14 per month per household) for the vast majority of people (87
percent) served by systems with arsenic problems. Very small systems serving a
small fraction of the population drinking arsenic-contaminated water, however, will
often be more expensive to clean up per household. Assistance to such systems
should be a high priority for drinking water funds such as the SRF and USDA's Rural
Utility Service programs. The SRF should be funded at at ieast $1 billion per year to
help systems with arsenic problems.

« EPA Should Improve its Arsenic, Geographic Information, and Drinking Water
Databases. EPA should upgrade its Safe Drinking Water Information System to
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for source water protection, developing targeted and well-documented rules, and for
other purposes.

Note

4. The Association of California Water Agencies and the American Water Works Association have charged the EPA
has underestimated national arsenic treatment costs. However, EPA has responded in detail to these altegations and
thoroughty rebutted these arguments.
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APPENDIX A

Iﬁist of Public Water Systems in Which Arsenic Was Found in the 25 States Reporting
ata

Important note regarding arsenic levels in individual water systems listed in this report
How to download the chart(s)
How to read the chart(s

Download chart(s)

Important note regarding arsenic levels in individual water systems listed in this
report

The information on arsenic levels in public water systems included in the NRDC report
Arsenic and Old Laws is derived from the U.S. Environmental Protection Agency's (EPA)
25-state arsenic database, which includes samples taken from 1980 to 1998. NRDC has
not independently verified these data, which EPA collected from state drinking water
program officials, and compiled into the 25-state arsenic database. Additional sampling may
have been completed for some water systems after the EPA database was compiled. To
verify information on all sampling completed to date for a public water system, contact your
state drinking water program (call EPA's drinking water Hotline at 800 426-4791 for state
contacts) or your water system.

Corrections: Because of an error in data reporting by the state of California, in the print
version of this report and the earlier online version, Alameda County Water District, City of
Antioch Water Department, and City of Santa Clara Water and Sewer Ulilities were
incorrectly included in charts identifying water systems with high average arsenic levels.
NRDC has been informed that the monitoring results reported to the state of California by
the City of Milpitas, which the state then reported to US EPA (and ultimately were reported
by NRDC based on EPA's database), were for emergency wells not currently in use. This
information was not indicated in EPA's database. The City of Milpitas has provided
information indicating that the water used by the Cily of Milpitas has been consistently
below 2 parts per billion (ppb).

How to download the chart(s)

Appendix A is posted in downloadable spreadsheet form. We've provided the information as
one master chart, and then broken it up into 25 individual state charts.

These charts have been saved as "comma delimited files,” a format that can be read by
most spreadsheet programs and requires the least possible download time. To download,
click on any file. A new browser window will open and display a document with many rows
of text and numbers, separated by commas. Under your browser's File menu, select Save
As and save the file, retaining the .csv extension. Open the file in your spreadsheet
program.

The master chart is also available as a zipped Excel 5.0/95 Workbook file.

How to read the chart(s)

Because of the limitations of this file type, you may need to widen the columns in order to
read the chart easily. To do this: When you open the chart some of the column headings
will be obscured by text displayed at the top. Click into box A4 to clear the display. Then,
with your mouse in the row of gray column labels at the top of the chart (A, B, C, etc.) rest it
on the line between any two columns until the cursor becomes a black cross. Double click
to expand the column. (Don't expand column A -- lengthy text in the first two rows will make
the column too wide.)

Those column headings that may not be seif-explanatory are explained below:

D. "Population Served" is the average number of people who drank water from the water
system during the time the sampling was done.

E. "Low Est. of Average Arsenic Level (ppb)" is a very conservative (that is, low)
estimate of the average arsenic concentration, stated in parts per billion (ppb), in the
system's water over the period for which data were collected by the system. EPA
collected data for 1980-1998, though data were not available from all systems for this
full period. The low estimate assumes that when arsenic was not reported as detected,
there was absolutely no arsenic in the water at that time, even if the limit of detection
was high (for example, 10 ppb), and even if other tests showed that arsenic was present
in the water at levels somewhat below the previous reporting limit.

F. "Best Estimate of Average Arsenic Level (ppb) is what we believe is the most
reasonable estimate of the average arsenic level in the system's tap water, based on the

http://www.nrdc.org/water/drinking/arsenic/appa.asp 11/14/2007
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G. "# Samples in Which Arsenic Was Detected” lists the number of tests for arsenic in
the system’s water that found arsenic, according to the data in EPA’s database.

H. "# of Samples in Which Arsenic Was Not Detected" lists the number of tests for
arsenic in the system's water that did not find arsenic, according to the data in EPA's
database.

1. "Qualifier for Minimum Level” includes two possible qualifiers for the minimum level in
the next column: it can include a less than symbol ("<"}, in which case the qualifier
means that arsenic was not detected, with the stated detection limit. Thus, a "<" symbol
in the qualifier column, followed by a 5 in the "Minimum Level Found" column, means
that the minimum level of arsenic reported for the system was "less than 5 ppb."

J. "Min. Level Found" means the lowest leve! of arsenic reported for the system in the
EPA database. If the lowest level found was a nondetect, it will be listed as <[the
reporting limit]," as noted in the previous definition.

K. "Max. Level Found” means the highest level of arsenic reported for the system in the
EPA database.

L. "Date Max. Level Found" means the date that the highest leve!l of arsenic was found
in the EPA database.

M. "Most Recent Sample in EPA Database (ppb)" means the level of arsenic found, in
parts per billion, in the most recent arsenic test reported for that system in EPA's
database.

N. "Date of Most Recent Sample in EPA Database" means the date that the most recent
sample reported in the EPA database was taken.

The following information was provided by the EPA and describes its 25-state arsenic
database and conventions applied to the database:

Arsenic occurrence and exposure database description (10/19/99)

This database contains arsenic compliance monitoring data from ground and surface
water community water systems in 25 States (monitoring conducted to comply with the
current 50 ppb arsenic standard). Some States also provided data from non-transient,
non-community water systems (NTNCWS). EPA's Office of Ground Water and Drinking
Water has received this data from various sources, including States, associations, and
other EPA offices. EPA has compiled the data into a single uniform format to support
development of national occurrence and exposure distributions of arsenic in public
ground water and surface water supplies. Below is the list of the general data
conventions that were applied to the data to condition them for EPA's initial analysis.
EPA will be applying additional data conventions and further manipulating the data in
order to develop the national occurrence and exposure estimates, to support the arsenic
in drinking water regulation proposal (January 1, 2000). In addition, these data
conventions may change as EPA analyzes the data further.

Data conventions applied to the state data

1. Deleted all observations with dates before 1980, and one observation dated 2010.

2. Deleted observations with no public water supply identifier (PWSID).

3. Deleted observations from purchased water systems or inactive water systems.

4. Arsenic values reported as "zero" or non-detect ("ND") were considered to represent
an analytical result below the reporting limit. If the state did not disclose the reporting
limits for the samples, reporting limits were assigned based on where the majority of the
lowest measured results clustered. This change was made in only two States, Alabama
and Oregon.

5. Deleted samples that were non-detects with reporting limits greater than 10 ppb (e.g.,
<20 ppb, <50 ppb).

6. Matched PWSIDs to EPA's Safe Drinking Water Information System (SDWIS) for
population served, system type, source type, system name, etc. If State had provided
this information and there was a discrepancy with SDWIS, used SDWIS information for
consistency.

7. Missouri reported only "detect" results to EPA. EPA's contractor contacted the
Missouri Department of Health, which provided PWSIDs for alf systems that monitored
but had no arsenic detects for the same time period of arsenic data submitted (1/12/95-
9/3/97). For each of these systems, EPA added a "non-detect" observation at the
reporting limit of 1 ppb. These data were combined with the MO positive results.

For additional information on the data and how it was collected and compiled, the heaith
risks related to arsenic in drinking water, how NRDC analyzed the data and calculated our
estimates, and our conclusions and recommendations, refer to the text of this report.

Download chart(s)

Appendix A master file
Comma delimited file (751K)

Zipped Excel 5.0/95 Workbook file (543K)

Individual charts for the 25 states that reported data

Alabama Montana
Alaska Nevada
Arizona New Hampshire
Arkansas New Jersey
California New Mexico
lllinois North Carolina
Indiana North Dakota

http://www.nrdc.org/water/drinking/arsenic/appa.asp
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Kansas Ukiahoma
Maine Oregon
Michigan Texas
Minnesota Utah
Missouri

© Natural Resources Defense Council | www.nrdc.org
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Table 3
46 Largest Water Systems with Average Arsenic Levels Over 5 ppb (Ranked by
Largest Population First)

Note: To print portions of this chart, in the Print dialogue box choose Properties and Paper
and set to Legal and Landscape and click OK; under Print Range choose "from 1 to 1“ and
click OK (this will print one page and lock in settings); then use Print Preview to determine
which page(s) to print.

http://www.nrdc.org/water/drinking/arsenic/table3.asp

Natural Resources Defense Council, February 2000.
Based on EPA's 25-State Arsenic Database of Samples Taken and Reported to States from
Contact Your Water System or State for All Sample Resuits.
Rank||Water System ||State||County Populationf|Low Best # #
Name Served Est. of ||Est. of ||Samples||S
Average|Average|lin Which||it
Arsenic [Arsenic ||Arsenic ||A
Level Level Was v
(ppb) {ppb) Detected||C
1 LOS ANGELES- ||CA [[LOS 3600000 4.2 6.9 92
CITY, DEPT. OF ANGELES
WATER &
POWER
2 PHOENIX AZ {|[MARICOPA 1000000 4.6 5.0 312
MUNIC WATER
SYS
3 EL PASO TX ||[ELPASO 620000 6.6 6.8 42
WATER
UTILITIES-PUB
SERV B
4 SOUTHERN NV ||[CLARK 500000 5.0 5.0 1
NEVADA '
WATER
SYSTEM L
5 ALBUQUERQUE|INM |[BERNALILLO 417279 14.1 14.2 188
WATER
SYSTEM
6 MESA, MUNIC |AZ |[[MARICOPA 350000 7.0 9.5 94
'WATER DEPT,
7 CORPUS TX |INUECES 270000 6.5 6.5 5
CHRISTI CITY
OF
8 STOCKTON CA |[|SAN 250000 22 6.1 4
EAST WATER JOAQUIN
DISTRICT L
9 RIVERSIDE, CA [|[RIVERSIDE 245000 23 5.4 49
CITY OF
10 ||SCOTTSDALE, |IAZ [[MARICOPA 174170 10.0 111 149
MUNIC WATER
11 GLENDALE AZ {|[MARICOPA 150000 5.1 5.9 45
MUNIC WATER
cc
12 |[KALAMAZOO |MI |IKALAMAZOQO 150000 5.5 5.5 13
13 [|SAN CA ||SAN 137738 3.1 6.2 11
BERNARDINO BERNARDIN
cITY
14 |ICHANDLER, AZ |IMARICOPA 132353 5.6 7.6 121
MUNIC WTR
DEPT
15 ||DESERT CA |RIVERSIDE 125000 19 5.3 13
WATER
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| |lbepartment || | |
[i7 ]lcws - SALINAS |[CA |MONTEREY 100300 2.0 5.6] 16
18 |[DOMINGUEZ CA (ILOS 100000 1.7 6.0 1
WATER CORP ANGELES L
19 |MIDLAND CITY [ITX [IMIDLAND 97458 10.8 11.1 7
OF L
20 |ILOS ANGELES |[CA |ILOS 96073 12.0 14.5 82
CO WW DIST 4 ANGELES
& 34-
LANCASTER
21 NORMAN OK |IOK 80000 36.3 36.3 25
22 ||PEORIA, CITY |(AZ |IMARICOPA 74000 4.1 6.3 44
OF
23 ||HOUSTON- TX |HARRIS 72027 7.9 4 ol
GREENSPOINT N
24 |[YORBA LINDA [ICA |[ORANGE 70000 3.0 5.9 20
WATER
DISTRICT |
25 ||VICTORIA CITY ||TX ‘VICTORIA 67353 11.2 11.6 3
OF
26 |/GILBERT, AZ |IMARICOPA 67000 8.8 9.3 43
TOWN OF
27 ||WATERFORD |{MI |([OAKLAND 66692 7.8 7.8 2
TOWNSHIP B
28 ||CITY OF CA |ILOS 66000 13.9 15.1 39
LAKEWOOD ANGELES |
29 |[ELSINORE CA ||RIVERSIDE 66000 2.2 5.7 15
VALLEY MWD
30 |([BAKERSFIELD, ||CA {|KERN 60720 1.5 53 14
CITY OF L
31 MONTEREY CA |ILOS 59000 53 6.9 15
PARK-CITY, ANGELES
WATER DEPT.
32 [[GREAT FALLS ([MT ||CASCADE 55097 7.8 7.8 11
CITY OF
33 [ICITY OF CA |[LOS 53300 4.6 6.2 20
CERRITOS ANGELES L
34 |[RANCHO CA [|[RIVERSIDE 51672 1.7 5.1 41
CALIFORNIA
WATER DIST L
35 ||ICITY OF RIO NM  {[SANDOVAL 49999 12.1 12.4 39
RANCHO
SEWER AND
WASTEWATER
SERV |
36 ||PETALUMA, CA  (][SONOMA 49957 1.4 5.0 1
CITY OF L
37 |[TURLOCK, CITY|[CA ||STANISLAUS 49500 5.1 7.7 36
OF
38 ||CITY OF CHINO ||[CA ||SAN 49000 28.2 30.2 30
HILLS BERNARDIN
39 WEST CA |lYOLO 45000 5.5 741 29
SACRAMENTO,
CITY OF
40  |[MANTECA, CITY|[CA ||SAN 44500 7.0 9.6| 23
OF JOAQUIN B
41 |ITRACY, CITY CA |[SAN 44500 2.8 6.5 11
OF ‘ JOAQUIN L
42 |IPORTSMOUTH, ||OH |iSCIOTO 44004 1.6 6.2 1
CITY OF
43 [[FLAGSTAFF AZ ||COCONINO 41200 3.6 6.8 15
MUNICIPAL
WATER
44 |IMOORE OK_|lok 40300 12.3 12.6 59|
45 ||SUN CITY WEST|[AZ |IMARICOPA 40000 144 18.0 19][
46 ||ST. GEORGE UT  [WASHINGTO 40000 8.0 8.5 41
CITY
* Important note regarding arsenic levels in individual water systems listed in this reg
public water systems included in the NRDC report Arsenic and Old Laws is derived from the
(EPA) 25-state arsenic database, WhICh includes samples taken from 1980 to 1998 NRDC
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for state contacts) or your water system.
Corrections: Because of an error in data reporting by the state of California, in the print ver

version, Alameda County Water District, City of Antioch Water Department, and City of San
incorrectly included in charts identifying water systems with high average arsenic levels.

NRDC has been informed that the monitoring results reported to the state of California by tt
reported to US EPA (and ultimately were reported by NRDC based on EPA's database), we
This information was not indicated in EPA's database. The City of Milpitas has provided infc
City of Milpitas has been consistently below 2 parts per billion (ppb).

© Natural Resources Defense Council | www.nrdc.org
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Table 4
Highest Average Arsenic Levels in Water Systems Serving over 10,000 People
(Ranked by Largest Population First)

Natural Resources Defense Council, February 2000.
Based on EPA's 25-State Arsenic Database of Samples Taken and Reported to States from
Contact Your Water System or State for All Sample Results.
Rank||Water System Name |[State{|County Populationj|Low Best #
Served Est. of |[Est. of ||Sam
Average||Average|/in W
Arsenic ||Arsenic ||Arse
Level Level Was
(ppb) _|i(ppb) _ ||Dete
1 OKLAHOMA OK ||OK 22738 78 78
UNIVERSITY
2 |[HANFORD, CITY OF |[CA |[KINGS 37000 51 51
3 |[NORMAN OK_lok 80000 36 36
4 ANDREWS CITY OF |ITX ||ANDREWS 11061 35 35|
5 YUKON OK ||OK 20000 35 35
[§] CITY OF CHINO CA |[[SAN 49000 28 30
HILLS BERNARDIN L
7 ARVIN COMMUNITY ||CA |[KERN 10700 30 30
SERVICES DIST
8 WEATHERFORD OK |OK 10400 29 29
9 CALIFORNIA MENS |ICA [[SAN LUIS OBIS 15000 23 26
COLONY L
10 US ARMY FORT CA |[SAN 17000 24 25|
IRWIN BERNARDIN L
I8 CORCORAN, CITY |ICA [IKINGS 17560 23 23
OF
12 DELANO, CITY OF ||ICA ||KERN 31235 22 23]
13 |[INDIAN WELLS CA [IKERN 32630 21 23
VALLEY W.D. | _—
14 |INELLIS AIR FORCE [NV ||CLARK 18100 21 21
BASE AREA | L
15 |[LEMOORE, CITY OF [cA |[KINGS 15806 21 21
16 M.D.O.T-GRAYLING (|MI CRAWFORD 12000 20 20
REST 1&2,R403
17 AZ WATER CO- AZ (IPINAL 34900 16 17
APACHE JCT S
18 AZ WATER CO- AZ PINAL 36500 16 17
CASA GRANDE L
19 SUN CITY WEST AZ |IMARICOPA 40000 14 16
20 |INEW MEXICO NM  ||[BERNALILLO 14000 15 15
UTILITIES, INC.
21 CITY OF CA {|LOS ANGELES 66000 14 15
LAKEWOOD
22 |JAVONDALE, CITY [[AZ |IMARICOPA 22000 13 15
PUBLIC WO L
23 L.OS ANGELES CO ([CA ||LOS ANGELES 96073 12 15
WW DIST 4 & 34-
LANCASTER
24 ALBUQUERQUE NM |BERNALILLO 417279 14 14
WATER SYSTEM
25 HILLCREST WATER [CA ||SUTTER 10062 13 13
COMPANY 1,234
[na llemarr aApbTcein llra | AQ ANIRCI CQ ar7ad 14 anll

http://www.nrdc.org/water/drinking/arsenic/table4.asp
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[28 |IMOORE llok Jiok 40300) 12)] 13|

29 |[ELK GROVE CA |[SACRAMENTO 23000 12 13
WATER WORKS

30 |[MOUNDS VIEW MN_|[RAMSEY 12700 12 13

31 |[cImY OF RIO NM |[sANDOVAL 49999 12 12
RANCHO SEWER
AND WASTEWATER
SERV

32 |[PARADISE v AZ |[MARICOPA 12000 12 12
WATER CO-AM W

33 JICITY OF ELKO iInv jlELKO 10000 12]| 12

34 |IEASTNILES CSD  |[cA |IKERN 21500 1] 12

35 |[[VICTORIA CITY OF |[TX |[VICTORIA 67353 11 12

36 |[scwmp CA |[SACRAMENTO 20259 11 12
LAGUNA/VINEYARD

37 _|[HCOMUDNO53  |[TX_|[HARRIS 19227 12 12

38 |WOODBURN, CITY [[OR |MARION 15225 11 11
OF

39 |[SCOTTSDALE, AZ  |[MARICOPA 174170 10 1
MUNIC WATER

40 |[MIDLAND CITY OF |ITX_||MIDLAND 97458 11 11

41 |[TRUCKEE-DONNER |[CA |[NEVADA 14200 9 11
PUD, MAIN

42 |BELLFLOWER - CA |[LOS ANGELES 24000 8 11
SOMERSET MWC

[43 JlGALT, cITY OF lca J[sACRAMENTO 12000 9 1

44 |UEFFERSONCO  |MO |MOJEFFERSON 30000 10 10
CONS PWSD C1

45 |[BEALE AIR FORCE |[CA |[YUBA 10000 5 10
BASE

46 |[MANTECA, CITY OF|[cA |[sAN JOAQUIN 44500 7 10

47  |[MESA, MUNIC AZ |IMARICOPA 350000 7 10][.
WATER DEPT.

* Important note regarding arsenic levels in individual water systems listed in this ref
systems included in the NRDC report Arsenic and Old Laws is derived from the U.S. Enviro
database, which includes samples taken from 1980 to 1998. NRDC has not independently \
drinking water program officials, and compiled into the 25-state arsenic database. Additiona
systems after the EPA database was compiled. To verify information on all sampling comple
state drinking water program (call EPA's drinking water Hotline at 800 426-4791 for state co

Corrections: Because of an error in data reporting by the state of California, in the print ver
Alameda County Water District, City of Antioch Water Department, and City of Santa Clara”
charts identifying water systems with high average arsenic levels.

NRDC has been informed that the monitoring results reported to the state of California by tt
US EPA (and ultimately were reported by NRDC based on EPA's database), were for emer;
not indicated in EPA's database. The City of Milpitas has provided information indicating the
consistently below 2 parts per billion {ppb).

© Natural Resources Defense Council | www.nrdc.org
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A Scientific and Public Health Analysis of Arsenic Occurrence in Drinking Water, Its
Health Effects, and EPA’s Qutdated Arsenic Tap Water Standard
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Figure 1
NATIONAL ARSENIC OCCURRENCE MAP

This map is intended to show the general areas that are hardest hit by the highest levels of
arsenic. However, to determine whether arsenic has been found in a particular public water
system, according to data reported to the U.S. Environmental Protection Agency, refer to
the table of water systems reported in Appendix A. The map cannot be used by itself to
identify whether a particular water system has an arsenic problem, because often there are
several water systems located immediately adjacent to each other, and the map was
generated at a scale that cannot be used to identify precisely which water system contains
a given level of arsenic.

D States with reporte
States with no datz

© Natural Resources Defense Council | www.nrdc.org
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Table 5

50 Public Water Systems Of Any Size With Highest Average Arsenic Levels (Ranked
by Best Estimate of Average Concentration)

Note: To print portions of this chart, in the Print dialogue box choose Properties and Paper
and set to Legal and Landscape and click OK; under Print Range choose "from 1 to 1" and

click OK (this will print one page and lock in settings); then use Print Preview to determine
which page(s) to print.

Natural Resources Defense Council, February 2000.
Based on EPA's 25-State Arsenic Database of Samples Taken and Reported to States fror
Contact Your Water System or State for All Sample Results.
Rank || Water System State | Population | Low Best # #o
Name Served Est. of Est. of Samples || Sar
Average || Average || in Which || in ¥
Arsenic || Arsenic || Arsenic || Ars
Level Level Was Wa
(ppb) (ppb) Detected || Det
1 PAUG VIK, INC. AK 25 220.0 220.0 1
INLET SALMON
2 J TRAILER PARK || CA 25 210.0 210.0 2
3 DATELAND AZ 75 195.0 195.0 4
VINEYARD LABOR
4 SOUTHWEST TX 300 162.0 162.0 1
SPORTS PLEX
5 TOLAS PARK NV 109 150.0 150.0 1
6 SAN YSIDRO NM 300 140.3 140.3 7
WATER SUPPLY
SYSTEM
7 HCO FACILITY & TX 3000 138.0 138.0 1
PROPERTY
MANAGEMENT
8 MONTGOMERY NV 150 130.0 130.0 1
MOBILE HOME
PARK
9 DSET AZ 56 125.3 125.3 3
LABORATORIES
WATER
10 ALASKA AK 26 120.0 120.0 1
RAINBOW LODGE
1 VISTA HERMOSA || AZ 180 118.2 118.2 27
MHP
12 MOUNTAIN HOME || NH 500 107.9 107.9 10
ESTATES ASSN
13 ROOSEVELT AZ 200 93.2 93.7 18
LAKE RV PARK
14 LKSD NAPAKIAK || AK 124 93.3 93.3 3
HS & ELEM
15 WYNRIDGE NH 58 92.3 93.2 2
CONDOMINIUM

http://www.nrdc.org/water/drinking/arsenic/table5.asp
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e MUUNE wEeano (o7 ‘1 ov.4 ov.4 o
ESTATES
MUTUAL WATER
COMPANY

18 WESTHAVEN Mi 183 89.0 89.0 1
MOBILE COURT

19 FALLON NAVAL NV 4850 85.0 85.0 1
AIR STATION

20 WHY UTILITY AZ 960 80.8 81.4 14
CORP

21 LKSD NAPASKIAK || AK 121 79.7 79.7 8
Z J WILLIAMS SC

22 OKLAHOMA OK 22738 78.5 78.5 20
UNIVERSITY

23 NAPASKIAK AK 367 77.5 78.0 4
WATER SYSTEM

24 SABROSA WATER || AZ 270 77.4 77.6 24

CO NEW RIV

25 SEVENTH DAY Mi 50 76.0 76.0 1
ADVENTIST
SCHOOL

26 MITCHELL'S CA 32 73.0 73.0 1
CORNER WATER
SYSTEM

27 FLYING A NV 25 73.0 73.0 1
TRAILER PARK

28 BREEZY PINES AZ 50 715 71.5 2
WATER INC-L

29 OLIVET CA 450 714 714 i
ELEMENTARY
SCHOOL

30 CAROLINA NC 360 69.4 69.6 6
FOREST S/D

31 FOUNTAIN CA 40 69.0 69.0 1
TRAILER PARK
WATER

32 PRAIRIE VIEW L 120 67.1 67.1 12
ESTATES MHP

i 33 H BADGER DEN “ AK “ 150 66.1 66.1 7

34 KOUNTRY MANOR (| MN 75 65.8 65.8 18
MOBILE HOME
PARK

35 CITY OF CHENEY | KS 1 1560 65.1 65.1 6

I

36 BRUNI RURAL > 363 65.0 65.0 2
WATER SUPPLY
CORP

37 CORAL GABLES MI 25 64.0 64.0 1
MOTEL

Il

38 WINDEMERE NC 25 63.0 63.4 3
POINT S/D

|I

39 CAVE CREEK AZ 1300 63.0 63.3 38
WATER

40 PHILADELPHIA AZ 75 62.3 62.3 3
WATER SYSTEM

41 CAMP VERDE AZ 1500 58.3 58.5 27
WTR SYSTEM

42 LKSD AK 101 58.2 58.3 8
TUNTUTULIAK -
ANGAPAK SC

http://www.nrdc.org/water/drinking/arsenic/table5.asp 11/14/2007
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MOTEL/SUPERIOR
TRL

4 D INWIY YY\UWwo - v wuaa YU 19
SBDV

45 FERNLEY NV 5950 56.0 56.0 1
UTILITIES

46 LKSD KWETHLUK || AK 225 55.5 55.6 7
HS & ELEM

47 LAMCREST AZ 40 56.2 55.2 17
ENTERPRISES

48 KENAI AK 25 54.0 54.0 1
WILDERNESS
LODGE

49 SOUTH MAINE NV 168 54.0 54.0 1
ADULT MHP

50 CEDAR LODGE NV 100 53.5 53.5 2

* Important note regarding arsenic levels in individual water systems listed in this re
water systems included in the NRDC report Arsenic and Old Laws is derived from the U.S.
state arsenic database, which includes samples taken from 1980 to 1998. NRDC has not ir
collected from state drinking water program officials, and compiled into the 25-state arsenic
completed for some water systems after the EPA database was compiled. To verify inform:
public water system, contact your state drinking water program (call EPA's drinking water +
water system.

http://www.nrdc.org/water/drinking/arsenic/table5.asp
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EPA aims to cut levels of arsenic in well water
[1 3 Edition]
The San Diego Union - Tribune - San Diego, Calif.

Author: Steve LaRue
Date: Jun 5, 2000
Start Page: B.1

Section: LOCAL

Text Word Count: 1549

Document Text

For text of mac-produced charts, see microfilm.

Residents of several outlying areas in San Diego County and across the nation may be paying an unseen price for their
rural lifestyles - - increased cancer risk -- health experts say.

The cause: the classic poison arsenic, a metal present in deep rocks, particularly in desert and mining areas.
Underground water in these areas dissolves the poison and delivers low levels of it into humans who drink it.

The federal Environmental Protection Agency is proposing to shrink the limit on arsenic in drinking water to one-tenth
the current limit, to five parts per billion from 50.

That would mean more stringent water testing requirements at a dozen water systems in this region that rely at least
partly on well water and serve communities such as Borrego Springs, Camp Pendieton, Escondido, Jacumba, Poway,
La Mesa and E!l Cajon.

Larger systems, such as the La Mesa-based Helix Water District, already have treatment plants that remove this and
other contaminants. If arsenic levels are found to exceed the new health standard in smaller water districts, the cost to
users to build treatment works could be considerable because it would be spread among relatively few customers.

The EPA says the proposed health standard could lower cancer risks for 22.5 million Americans, but could require
customers of 2,000 to 2,500 small water districts in California, mostly in Southern California, to endure higher water
rates to finance new treatment systems.

Nationwide, customers of 6,000 to 7,000 small water systems could face higher costs, the EPA says.

"A lot of systems that use wells are going to have to look more closely for arsenic than they have before," said Bruce
Macler, chief drinking water toxicologist for the EPA's western regional office in San Francisco.

"I wouldn't be surprised if 30 to 40 percent of these systems have to do something," he said. "l am sure some of the
systems in San Diego County will be impacted.”

One part per billion, or ppb, is equivalent to about one drop of water in a large high school swimming pool, or one
" second in about 32 years.

The EPA's move to tighten the arsenic standard follows a 1999 study by the National Research Council. The existing
standard is based on a level set in the early 1940s before arsenic was known to cause cancer. The EPA says it couid
pose long-term cancer risks in some areas of greater than one case of cancer per 100 people who drink water
containing the maximum arsenic levels.

That is, one of every 100 people who drink water with 50 ppb of arsenic would be expected to develop one type of
cancer during his or her life.

This is @ much higher risk level than the one-per-million the EPA tolerates as a maximum for other drinking water
contaminants.

The report concludes: "The current (standard) for arsenic in drinking water does not achieve the EPA's goals for public
health protection and, therefore, requires downward revision as promptly as possible."
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Water industry trade groups say a less strict standard, such as 10 parts per billion, might be more appropriate, and also
a lot less expensive.

"We definitely agree that the standard has to come down, but we are a little apprehensive about what the number
should be," said Krista Clark, regulatory specialist for the 442-member Association of California Water Agencies.

Costs could reach $100 per household per year in rural areas, she said, and should not be imposed until there is more
scientific consensus on what the standard should be.

These charges, she warned, would reflect the high costs of building and maintaining water treatment works in rural
areas where there are not many water customers to share those costs.

Meanwhile, a key environmental group is urging the EPA to make the new arsenic standard even more strict.

"We have called on the EPA to adopt a standard no higher than 3 ppb," said Erik Olson, senior attorney for the Natural
Resources Defense Council, or NRDC.

"Clearly, it would be a substantial improvement to go from 50 ppb down to 5 ppb, but the total cancer risk at 5 ppb is still
one in 1,000, which is far higher than EPA ever accepts (from other contaminants) in drinking water," he said.

Drinking arsenic-laced ground water over decades has been observed in other countries to increase the incidence of
cancers that attack a variety of organs, from the bladder to the lungs, and to contribute to heart iliness, federal officials
say.

Studies of parts of India where arsenic levels approach 500 ppb indicate that 10 percent of the people who drink the
water for long periods develop cancer, said the EPA's Macler.

How many San Diego County residents, or other Americans, may be at risk? Without standardized tests and monitoring
procedures, experts say this is difficult to determine. For example, some testing procedures register a "not detectable”
reading when the arsenic level is lower than 10 ppb or 20 ppb, experts say.

The vast majority of Southern California's 17 million water consumers, including most urban and suburban dwellers in
San Diego County, will not be affected because most of their water comes from mountain snowpacks and rainfall
captured as it flows down distant rivers.

Even when some of the wells in these large "surface water" systems contain high arsenic levels, their water is vastly
diluted, then treated to remove this and other contaminants.

"The highest arsenic value we have seen in the last year is slightly over 2 ppb, so we are slightly over half of the
proposed limit," said John Chaffin, the city of San Diego's water quality superintendent.

The city does draw water from a single well, in El Cajon, where arsenic levels were recorded at 10.2 ppb in 1994. But
the water is treated to remove the arsenic and then greatly diluted before it is delivered to customers, Chaffin said.

The existing arsenic standard applies to so-called community water systems and larger systems. A community system
is one with at least 15 service connections that supplies at least 25 people throughout the year.

The EPA is proposing to extend the new arsenic standard to include systems that regularly serve 25 or more people at
least six months out of the year.

These could be small water companies or special water districts. Neither the existing nor the proposed arsenic standard
would apply to so-called "transient" systems, which people do not use continually, such as wells supplying water for
rural restaurants or gas stations. Private wells supplying farms and rural homes would not fall under the standard,
either.

Private well owners can have their water tested for arsenic and can remove it by using filters containing iron oxide or
. aluminum oxide.

The San Diego County Department of Health Services monitors arsenic testing at community water systems but
refused to disclose which of them has tested above 5 ppb for arsenic. A spokesman said the reason is that the
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proposed standard has not been approved, and specific testing procedures have not been identified by the State
Department of Health Services.

"We are expecting some kind of guidance from the state as to how to implement the new standard," but there is little
doubt that several systems in San Diego County will exceed it, said Frank Gabrian, supervising environmental heaith
specialist.

Counties submit well test results to the states, and states report them to the federal government. Some of these results
were obtained under the Freedom of Information Act by the NRDC and posted on the group's Web site
(http://www.nrdc.org).

But the results may not tell the whole story.

They suggest, for example, that 1,200 or more residents of Borrego Springs consumed well water in 1997 that
contained an average level of 5.6 ppb of arsenic, and that well arsenic concentrations there reached a peak of 10.2 ppb
in 1988.

But Linden Burzell, chief engineer for the Borrego Water District, said he is not familiar with such test results.

“We measured the wells in 1998 and have taken hundreds of different samples, and we will be doing this again next
year," Burzell said. "All of our 12 wells show that arsenic is undetectable except for one well, where it is at 2 ppb, so
arsenic levels in the Borrego Valley aquifer are very low."

The NRDC data also indicate arsenic levels that might exceed the new standard in wells in Jacumba and at Camp
Pendleton.

State and county officials said new compliance and testing rules will be needed to tell which water districts comply with
the new arsenic standard. The state would be expected to issue these rules about 18 months after a new federal
standard is approved.

Credit: STAFF WRITER

Reproduced with permission of the copyright owner. Further reproduction or distribution is prohibited without permission.

Abstract (Document Summary)

The EPA's move to tighten the arsenic standard follows a 1999 study by the National Research Council. The existing
standard is based on a level set in the early 1940s before arsenic was known to cause cancer. The EPA says it could
pose long-term cancer risks in some areas of greater than one case of cancer per 100 people who drink water
containing the maximum arsenic levels.

They suggest, for example, that 1,200 or more residents of Borrego Springs consumed well water in 1997 that
contained an average level of 5.6 ppb of arsenic, and that well arsenic concentrations there reached a peak of 10.2 ppb
in 1988.

1 PIC | 3 CHARTS | 1 DIAGRAM; Caption: 1. Marc Hall, a San Diego Water Department chemist, diluted a sample from
Otay Lakes. The EPA has proposed lowering the limit on arsenic in drinking water. 2,3,4,5. Arsenic in drinking water (B-
3) 2. The element arsenic occurs naturally in the soil. In many areas, it dissolves into the public water supply. (B-3) 3,4.
Long-term exposure hazards (B-3) 5. Web sites for more information (B-3); Credit: 1. Earnie Grafton/ Union-Tribune
2,3,4,5. SOURCES: U.S. Environmental Protection Agency; California Department for Health Services; Natural
Resources Defense Fund; Knight Ridder/Tribune | UNION-TRIBUNE
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Science Panel Issues Report on Exposure to Pollutant
By FELICITY BARRINGER

-/ ASHINGTON, Jan. 10 - In an eagerly awaited report on perchlorate, one of the most controversi
I unregulated toxic pollutants in the country's drinking water and food supplies, the National Acac
Sciences said Monday that people would be safe if exposed to daily doses 20 times those under consider
the Environmental Protection Agency.

Depending on how federal and state regulators interpret the academy's recommendation, the Defense De
its contractors and other federal agencies responsible for contamination from perchlorate, a component ¢
rocket fuel, could avoid cleanup costs of hundreds of millions of dollars.

The environmental agency and the states of California and Massachusetts have already taken the initial s
the regulatory process, with the E.P.A. and Massachusetts both suggesting a maximum safe level of one
billion, and California setting a goal of six parts per billion. Thus far, no regulation on the maximum safi
perchlorate in drinking water has been made final.

Large doses of the chemical, in widespread use by the Defense Department since the 1950's, have been s
inhibit the thyroid gland's ability to take up iodide from a person's diet. Insufficient iodide has been linke
impaired neurological development, but the report said that the evidence the panel examined "is inadequ
determine whether or not there is a causal association between perchlorate exposure and adverse
neurodevelopmental outcomes in children."

The scientists on the National Academy panel avoided arriving at a figure for safe drinking water levels,
that was not their charge, recommending instead a safe level based on body weight. Some state regulatoi
representatives of environmental groups, doing their own extrapolations from the panel's report, said it w
support a drinking water standard of 20 parts per billion. Others said the conclusions could support maxi
levels of less than three parts per billion.

Pentagon scientists, using the same human studies that underpinned the academy's report, had concluded
maximum safe level of perchlorate in drinking water supplies was 200 parts per billion.

Groundwater around the country has been found to contain trace levels of perchlorate. The chemical has
detected in the Colorado River, a water source for 15 million people in the Southwest. The town of Bour
Cape Cod closed some wells because of high perchlorate levels.

But perchlorate's toxicity is hotly disputed, as are safe exposure levels. The debate led four federal agenc
including the Defense Department, to ask the academy to assess perchlorate's adverse health effects.

In its report, the 15-member panel, led by Dr. Richard B. Johnston Jr. of the University of Colorado Sch

Medicine, said that risk assessments should be based on human studies that indicate when the thyroid's u
iodide is inhibited. The E.P.A.'s 2002 risk assessment had relied in part on studies of rats that indicated ¢
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some brain structures after perchlorate exposure.

Scientists from environmental groups like the Natural Resources Defense Council and the
Environmental Working Group pointed out that the main human study involved only seven healthy
adults who ingested scaled amounts of perchlorate for 14 days.

Regulators in both California and Massachusetts said Monday that they would review the report and, if
necessary, adjust their preliminary findings on perchlorate. Allan Hirsch, a spokesman for the Office of
Health and Hazard Assessment in California, said that changes might not be necessary, adding that the
National Academy dose recommendation "is highly consistent with the calculations we made."

In an earlier call with reporters, officials of the Natural Resources group said that the evidence
considered by the panel had been unfairly weighted on the side of industry and the Defense Department,
which, along with the White House had an undue influence on the process. They cited evidence they
obtained under the Freedom of Information Act, which showed extensive e-mail communication among
high-ranking administration members about the charge given to the academy panel.

Richard Canaday, a representative of the White House Office of Science and Technology Policy,
responded in a telephone interview: "There is no basis for that claim. This is an attempt to distort the
science by attacking the process." The academy, Mr. Canaday added, is the "gold standard of
independent scientific review."

Copyright 2005 The New York Times Company l Home { Privacy Policy l Search l Corrections l RSS l Help | Back to Top
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DRAFT OF AIR RULE IS SAID TO EXEMPT MANY OLD PLANTS

By KATHARINE Q. SEELYE

After more than two years of internal deliberation and intense pressure from industry, the Bush administration has settled on a regulation
that would allow thousands of older power plants, oil refineries and industrial units to make extensive upgrades without having to install
new anti-pollution devices, according to those involved in the deliberations.

The new rule, a draft of which was made available to The New York Times by the Natural Resources Defense Council, an environmental
group, would constitute a sweeping and cost-saving victory for industries, exempting thousands of indus trial plants and refineries from
part of the Clean Air Act. The acting administrator of the Environmental Protection Agency could sign the new rule as soon as next week,
administration officials have told utility representatives.

The exemption would let industrial plants continue to emit hundreds of thousands of tons of pollutants into the atmosphere and could save
the companies millions, if not billions, of dollars in pollution equipment costs, even if they increase the amounts of pollutants they emit.

The action could also spare Gov. Michael O. Leavitt of Utah, if he is confirmed as the new E.P.A. administrator, from having to make a
decision on a highly contentious issue.

The current rule requires plant owners to install pollution-control devices if they undertake anything more than "routine maintenance" on
their plants. Industries have long argued that the standard is too vague and hinders substantial investment in cleaner, more efficient
equipment.

The new rule says that as much as 20 percent of the cost of replacing a plant's essential production equipment -- a boiler, generator or
turbine -- could be spent and the owner would still be exempt from installing any pollution controls, according to people involved in the
deliberations.

Together, such equipment can cost hundreds of millions of dollars, sometimes more than $1 billion, to replace. A utility or factory could
thus make tens of millions of dollars worth of improvements without being required to install pollution controls.

At the end of last year, the administration proposed that the current standards be eased, saying that the threshhold for requiring pollution
control devices could be anywhere from nothing to 50 percent of the cost of replacing major equipment. Members of Congress protested
that the public could not meaningfully comment on such a range, and 225,000 people objected to the rule before the comment period ended
on May 31, according to John Walke of the Natural Resources Defense Council.

Only in the last few weeks have officials settled on the 20 percent figure, which had been a closely held secret within the administration.
The draft of the new rule, in fact, describes the point at which pollution-control devices must be installed only as "X percent," but officials
and several others in contact with those who wrote the rule said that the level was 20 percent, though they warned that the percentage could
change before being made final.

Officials said that Marianne Horinko, the acting administrator of the Environmental Protection Agency, would probably sign the rule
before Labor Day. It would go into effect shortly thereafter, without further review or public comment.

The only way to stop it would be through court action, which critics of the new rule are threatening.
Eliot Spitzer, the attorney general of New York, said he would file a challenge to the new rule as soon as it was signed.

"A rule that creates a 20 percent threshold eviscerates the statute," he said of the Clean Air Act. "This makes it patently clear that the Bush
administration has meant all along to repeal the Clean Air Act by administrative fiat."

Administration officials, including Ms. Horinko, declined to comment. Jarrod Agen, a spokesman for the E.P.A., said that officials could
not comment because the matter was still under review. "But I can say that we are working on this final rule," he said, adding that it would
"encourage facilities to improve their efficiency, reliability and safety."

Spokesmen for industry groups reacted positively to the new rule. Scott Segal, executive director of the Electric Reliability Coordinating

Council, representing utilities, said that industries would appreciate having a "bright line." He said that the 20 percent, though he did not
know precisely how it would be calculated, "is not an unreasonable number."
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Mr. Walke of the Natural Resources Defense Council called the 20 percent standard "a grotesque accounting gimmick" that would "let
companies complelely overhaul their plants over time and spew even more pollution than now."

Clarifying the rule -- and making it more lenient -- has been a central goal of industry for more than a decade, and the administration has
been reviewing it since President Bush came into office more than two years ago.

While industry -- and many of Mr. Bush's political and financial backers -- have supported a broad exemption like 20 percent, many state
and local officials, including Governor Leavitt's director of air quality in Utah, have strongly opposed the concept.

Governor Leavitt is still likely to encounter harsh criticism on the matter during his confirmation hearings, which are expected to begin
shortly after Congress returns from its summer recess on Sept. 2. Democrats have indicated they plan to challenge him (o defend the rule,
which would put him in opposition to his own state's air experts.

Determining when a plant must install poliution-control devices has been one of the thorniest and most controversial environmental
decisions facing the Bush administration.

The new rule also appears to run counter to the stance the administration has taken in several lawsuits against polluters across the country,
trying to enforce more rigorous standards under the Clean Air Act.

The Justice Department during the Clinton administration initiated lawsuits against dozens of oil refineries and about 50 coal-fired power
plants for their failures to install pollution controls under the requirement of routine maintenance.

The Justice Department during the Bush administration has continued to prosecute those cases, but only after an internal dispute.

QOil, coal and electric companies had lobbied the administration to drop the suits; Christie Whitman, the former E.P.A. administrator,
resisted. As a result, Vice President Dick Cheney's energy task force directed the Justice Department to analyze whether to continue the
suits. In January 2002, the department decided to do so.

And in a striking counterpoint to the administration's new rule, the department won a landmark victory two weeks ago in federal court
against an Ohio Edison plant in Jefferson County, Ohio.

That decision, which found that Ohio Edison violated the Clean Air Act when it failed to install pollution controls, could set a precedent for
the other cases and puts the administration on a collision course with itself because of its new rule.

Senator James M. Jeffords, the Vermont independent who is the ranking minority member of the Environment and Public Works
Committee, called the new rule "just one more flagrant violation of the Clean Air Act and every court's opinion on this matter." He added:
"Its publication will amount to malfeasance.”

Mr. Cheney's energy task force also directed the E.P.A. to review the regulations regarding routine maintenance and report to Mr. Bush
within 90 days. That deadline slipped repeatedly as the administration mulied how to respond.

The current trigger point of “routine maintenance” was set by Congress in a 1977 amendment to the Clean Air Act. The idea was to avoid
shutting at once all plants that might be in violation of the Clean Air Act.

Instead, Congress said, when old plants were refurbished, they had to add the best available air-pollution control equipment. The
amendment became known as "new source review" because it required review when a plant added new power sources that could raise
emissions. ’

During the preparation of its report on energy policy, Mr. Cheney's task force was visited often by officials from several industry groups
and companies seeking to alter the new source provisions.

According to documents obtained through the Freedom of Information Act by the Natural Resources Defense Council, those visitors
included officials from the Edison Electric Institute, the North American Electric Reliability Council, the National Mining Association, the
American Petroleum Institute and the Southern Company.
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E-Mail Suggests Energy Official Encouraged Lobbyist on Policy

By DON VAN NATTA JR.

In an e-mail message sent last year while the Bush administration was formulating a national energy policy, a senior Energy Department
official posed this question to a lobbyist for a major natural gas interest: "If you were king, or Il Duce, what would you include in a national

energy policy, especially with respect to natural gas issues?"

The message was sent by Joseph Kelliher, who was a political appointee in the Energy Department. Last spring, Mr. Kelliher was a major
contributor to Vice President Dick Cheney's energy task force.

Mr. Kelliher's invitation for input was seized by the lobbyist, Dana Contratto, who responded with an array of pro-industry proposals.
The e-mail exchange was released on Thursday night by the Energy Department in response to Freedom of Information Act lawsuits
brought by Judicial Watch and the Natural Resources Defense Council. Both groups had sued the Bush administration for records about
White House energy policy.

Jeanne Lopatto, a spokeswoman for the Energy Department, described Mr. Contratto as an expert on natural gas issues.

"He has a fine reputation for independent thinking," Ms. Lopatto said. "The administration had two basic choices on how to develop a
national energy policy: it could close its doors and shut its ears and turn off its phones and write a national energy policy in isolation, or it

could consult with experts, listen to the public and incorporate the good ideas and reject the bad ideas.

Mr. Contratto, a partner with the law and lobbying firm Crowell & Moring, suggested several new initiatives, including that the
administration endorse an increase in the gas transmission operating pressures.

"With higher pressures, more gas moves," Mr. Contratto wrote in the March 22, 2001, message. "Obviously, some pipelines could not
handie such higher pressures, but new pipelines could be built to move more gas at such higher pressures.”

Ms. Lopatto said that none of Mr. Contratto's suggestions were incorporated in the national energy report. The memorandums with the
reference to Mr. Kelliher's request for information had been released several weeks ago, but at that time Mr. Kelliher's invitation for
suggestions had been whited out.

"Of course, I'm glad that the Energy Department corrected their previous error,” said Sharon Buccino, a senior lawyer at the Natural
Resources Defense Council. "I wish that they had done it right the first time, in compliance with the judge's order and before the Senate
passed its energy bill."

Ms. Lopatto said Mr. Kelliher's e-mail messages "had been inadvertently redacted by the Justice Department."

A federal judge had ordered the Departments of Commerce, Energy and Transportation to release the documents earlier this year. The
messages were part of the batch of 400 pages of documents that were released late Thursday by the Energy Department.
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